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EMIGRATION. 
Much has been, and will be, said and written upon this vevxata 
questio, Emigration, and something, too, has already been accom- 
plished, but that something is little indeed when contrasted with the 
dire necessities of the case, Whatever the causes may be which 
make emigration a vexed question, however people may differ as to 
the mode in which it is to be treated, it is a generally admitted fact 
that emigration on a large scale is becoming every day a matter of 
imperative necessity. There are some, indeed, who are still of opinion 
that England can ill spare any portion of her muscle and sinew to 
waste its sweetness on the desert air of the Australian or Canadian 
colonies, but we would ask such to visit the East end of London at 
the present time, or to stroll at any hour of the day through some of 
our suburban settlements, more particularly those bordering upon 
the valley of the Thames, in the neighbourhood of Stratford, Barking, 
and Woolwich, and they will see there, in the groups of what were 
once stalwart young men huddled together at the corners of the 
streets, and too often in the vicinity of the beershops, the effects of 
enforced idleness. Not only has the physique of the labouring man 
suffered severely, so that “the muscle and sinew,” which the country 
could ill afford to spare, Is altogether gone, but the moral deteriora- 
tion is more serious and more lamentable still. Those who in days 
of comparative prosperity occupied the homes of smiling industry, 
with all the surroundings which make life dear and pleasant, are 
now compelled to look back upon the past, not with the tender re- 
gret with which one recals the memory of what once was sweet, and 
which in the course of nature has passed away, but with feelings of 
resentment, bitterness, and animosity, arguing that had matters been 
otherwise managed—managed as they might have been—wives and 
children need not starve, and work would have been procurable by 
those who were willing to work, The air of contentment with his 
lot, pride in his country, and cheerful submission to the authority of 
his superiors, which at one time characterised the British workman, 
is too often now-a-days exchanged for the scowl of discontent, and 
the half admitted thought that any course is justifiable which might 
restore to him and his family some few of the comforts which, owing 
to hard times, they have lost. If the thousands out of employ are 
not to be plunged into a yet lower depth of want and misery, if tne 
poor rates are not to be increased beyond all endurance, and if, as a 
necessary consequence of this state of things, crime is notto be allowed 
to gain head in our large towns, and more especially in this great 
city, some plan must speedily be adopted by which remunerative em- 
ployment may be found for the thousands who are footsore and way- 
worn with seeking work, and finding none, while in the meantime 
their families are starving. Great care is needed in handling this 
important subject, and great mistakes are made. Universal bene- 
volence, or in other words ill-advised charity, does but little good. 
Still surely it is better to send “‘ flannel waistcoats and moral pocket 
handkerchiefs” for the use of the negroes in the heart of Africa, or 
warming pans and skates for the comfort and entertainment of the 
natives of India, than to sit still and do nothing. Until some other 
plan is hit upon, the only outlet for our surplus population which pre- 
sents itself, is emigration. 1t is argued that there are thousands of 
acres of reclaimable land in the United Kingdom which might be 
brought under cultivation, We do not deny it, but all we know 
about the matter is that thousands of labouring men fail to find em- 
ployment upon the land already under cultivation, and while the 
reclamation scheme is maturing they are starving, On the other 
hand, our colonies are glad to receive able-bodied, hard. working, re- 
spectable men with theirfamilies. We complain of the difficulty of 
finding a market for our home manufactures. The more we aid in 
colonisation the greatex will be the facility with which we shall dis- 
pose of our goods, With increased prosperityfabroad, these new colo- 
nists will come into our markets for the supply of their requirements, 
and as those requirements increase, the frugal and prosperous colo- 
nist is able to send over to the old country for his friends to join him 
in the successful cultivation of the soil, or in the management of his 
stock, Thus not only is present relief obtained, but a perpetual 
drain of the surplus population is kept up, to the benefit alike of the 
colony and the mother country, while at the same time pauperism 
being lessened, the poor rates decreased, the burthen at home is 
lightened, and competency, if not affluence, secured by immigrants 
abroad, So far, then, most people are agreed with regard to the boon 
which a well-organised system of emigration would confer, but a great 
diversity of opinion obtains as to the best mode of conducting emi- 
gration on a scale sufficiently large to secure the desired relief, A 
letter, signed by Mr. WM. FRESTON, appeared in a contemporary a 
few days ago, which throws out the following useful suggestions :— 
1,—That the Government should introduce a Bill authorising the 
guardians of any parish in which distress arising from a surplus of 
unemployed labour is proved to exist to the satisfaction of the Poor 
Law Board, and which cannot be provided for without increasing 
the poor rates of the year above 5s, in 1/., to borrow money of the 
Public Works Loan Commissioners on thesecurity of the rates, repay- 
able by instalments, for the purposes of emigration and migration of 
the unemployed. : : 
2,-That the guardians be further authorised to assist families to 
remove from their districts to other places where labour is required. 
3.—That the rule forbidding the guardians to assist the wife and 
family of any artizan who has gone abroad, leaving them charge- 
able, should be relaxed in favour of such as have settled in British 
colonies, in which case the guardians should have power to advance 
half the passage money to send them out. 
4.—That the board of guardians of every large town should be re- 
quired to provide a farm of sufficient extent, and have power given 
them to employ thereon such able-bodied paupers as they may think 
it, The men not to be permitted to leave without giving a week’s 
hotice, In the event of their leaving without notice, or neglecting 
t refusing to work—punishment; House of Correction for seven 
tays, with hard labour, by the justice of peace on conviction, 
5,—Any person applying for relief for three successive nights at 
ny casual ward to be taken before a magistrate, who should have 
wer to send him to the farm for the term of 14 days’ labour, unless 
¢ can show some reasonable expectation of obtaining a livelihood. 


trade or occupation, capabilities, and family of every able-bodied 
man receiving relief, and of such as may be employed on the farm 
before mentioned, such lists to be open to public inspection from ten 
till four daily, and information to be supplied gratis to every em- 
ployer who may require labourers, and who may write about the 
same, and also to the agents of the colonies, 

7.—The relieving officer of any district in which it shall be proved 
by coroner’s inquisition that a person who has applied for relief-has 
died of starvation to be prosecuted by Government; and every guar- 
dian of such district to be liable to be dismissed from office by order 
of the Poor Law Board, and fresh guardians to be elected by the rate- 
payers in lieu of those dismissed. 

8.—The circular now issued by the Emigration Commissioners, 
Park-street, Westminster, to be published monthly, and distributed 
gratuitously at every post office in the United Kingdom. 

9.—The passage money provided by guardians of the poor for any 
emigrants to be paid to the Commissioners of Emigration, who shall 
superintend the shipment of such persons, 

We trust that this most important subject will be taken up ener- 
getically by our legislators, and that prompt and effectual legisla- 
tion will ere long mitigate the terrible distress existing around us, 





THE PRESENT AND FUTURE VALUE OF THE COLONIES 
TO GREAT BRITAIN, 


Srr,—The value of the colonies to the mother country must be an 
apparent fact to everyone who considers this important subject, not 
only as the recipients of the surplus population of this country, but 
also for the vast returns they make in raw materials for home ma- 
nufacture and re-exportation. Not the least important is the vast 
amount of bullion which is continually flowing into the mother 
country, in payment for exports or investment, 

It is a most remarkable fact in the history of the present genera- 
tion that the precious metals should have been progressively dis- 
covered to exist in such abundance in so many British dependencies. 
Although the man who first made the discovery of gold in Australia 
in 1829, was considered by his friends tosbe demented, yet it proved 
some years after to be the fact thatthe precious metal existed 
through the whole range of that country, from Adelaide through the 
whole of that vast island to the northern parfof the Queensland 
settlement. Then followed the development that New Zealand was 
also richly auriferous, nor at this moment is the value of this fact 
known in the colony itself, and much less by the people at home. 
There can be little question but that the whole group is the nur- 
sery of millions upon millions of treasure, distributed through the 
yet unexplored interior, accessible by the rivers, both on the east and 
west coasts. The English public has not yet realised the fact that 
New Zealand has in it wealth to enrich many thousands of our 
countrymen, 

Then, we find that the auriferous Australian belt, that was sup- 
posed to have stopped short at Baxes Straits, is now found to have 
passed that barrier, and is traceable through Tasmania, probably 
from the Straits to Storm Bay, which will give forth additional 
treasure tothe British emigrant, and add more riches to the mother 
country. It may be a fair proposition that the precious metals may 
be found in Australia in the vast yet unexplored country west of 
the present developments, The above are the known treasures ex- 
isting in the British colonies in the southern hemisphere, but there 
are treasures of a vaster extent, and which will prove more produc- 
tive, in her dominions, in the northern hemisphere, 

The existence of silver and copper in the northern portion of Lake 
Superior, which is not yet worked, has been known for many years, 
but further west than the Red River settlements extends that vast 
fertile belt of luxuriant country that is capable of producing enough 
food to feed a population equal to that of Great Britain; and west 
of this are the magnificent range of the Stony or Rocky Mountains, 
at the foot of which are beds of coal in veins. of from 12 to 18 feet 
in thickness, also petroleum springs, literally saturating the ground 
for some distance around their points of issue, and ascending these 
steeps gold and silver ores present themselves at two different alti- 
tudes, above which rich silver-lead is procurable in any quantities. 
But these riches are incomparably small to the vast wealth that will 
be found on the western side of these mountains above the present 
Caraboo diggings, where the Sierra Nevada range of mountains in- 
tersect and conjoin the Stony range, This will be found to be the 
richest deposit of the precious metals of any in Her Majesty’s domi- 
nions, and will quite eclipse any discovery yet made. It may appear 
to some presumptuous to make so broad an assertion, but if this 
does not prove to be the case, Nature will falsefy herself. In proof 
of this fact, the largest flake of gold that has ever been found is 
procurable on the bars of the Upper Fraser River, these have been 
disentegrated from the mountains above, and rest on the present 
sand bars, 

It may be asked why the diggers who have tried the “placer” 
workings at Caraboo have not done better at their work than it is 
reported that they have. Simply from the fact that they had to 
buy all their supplies from Jews, who monopolised all the trade, and 
who charged these miners most extortionate prices for most inferior 
goods, and thereby have ruined their own trade. These fellows, who 
have sucked the life blood of the miners, are the men who are call- 
ing so loudly for the annexation of British Columbia to the United 
States, in order that they may have a fresh set of men, from whom 
they may draw more blood. 

Whoever lives to see another twenty years (for it takes that time 
to convince an Englishman of such a fact) will find that this por- 
tion of the British dominions will be producing gold in larger quan- 
tities than any of the other colonies under the British flag, or than 
any other present known gold-producing country. 

Be it remembered that although the climate of this part of the 
world is cold in winter, and precludes the possibility of working the 
diggings for many months in the year, it would not prevent mining 


of gold ores to a winter's frost tends to facilitate their reduction. It 
will be found that Great Britain possesses colonies in both hemis- 
pheres that can compete with any of the gold-producing countries in 
the world, yielding their riches to any extent that may be required. 

Thus the British colonies are the great backbone of our commerce, 
| Producing raw material sent home for manufacture, employing home 





6.—Returns to be sent weekly to a department to be formed under |#ttizans, those manufactures are returned in British ships to the 
he Poor Law Board in London, with full particulars of the ordinary | Colonist in varied goods required by them, and the payment for 





works from being carried on through the whole year, as the exposure | 


which is made in remittances of the precious metals extracted from 
the metalliferous rocks of those colonies, thereby enriching all those 
who are engaged in this worthy development of the bountiful wealth 
with which a kind Providence has blessed our industrious country, 
AN OLD GOLD MINER, 


COAL BETWEEN THE SOUTH STAFFORDSHIRE AND 
SHROPSHIRE FIELDS. 

S1r,—In the Supplement to last week’s Journal your correspondent, 
* Colliery Engineer,” writing under the head of “ Prevention of Col- 
liery Accidents,’ says— 

‘**I believe there is a vast tract of coal existing between the western boundary 
fault of the South Staffordshire ficld and the Shropshire field. It is generally 
believed that in past times these fields were united, and the parting is attributed 
by some to convulsions, and by others to denudation; and there is every proof 
of the latter being the correct view, for on the Shropshire side they have driven 
through the fault, and found coal at some distance from the main field.’’ 

Now, Sir, the above observations seem to me to convey the very 
erroneous impression that the valley of denudation has been driven 
through, and coal found on the other side of the valley. I will, there- 
fore, feel obliged if your correspondent will enlighten me and your 
many readers as to where the operations he alludes to have been car- 
ried on? If he refers to the Granville, Stafford, or Kemberton pits, I 
think he Will find that at neither of these pits has coal been found 
at some distance from the main field, but in connection with the 
Shropshire main field. In fact, all the coals found in the pits alluded 
to are on the western side of the denudation or Great Symon Fault, 
as it is locally called. 

My object is not to enter into a controversy on the subject, but 
merely to guard against such an error as “ Colliery Engineer’s” ob- 
servations tend to convey ; and, in conclusion, I would refer him to 
my letters on the “ Discovery of Coal in Shropshire,” in the Mining 
Journal of Oct. 27, 1866, and on the “ New Shropshire Coal Field,” 
in the Journal of Nov. 24, 1866, MARCUS W. T. ScorT, 

4, Westminster-chambers, Victoria-strect, S.W., Feb, 23, 


IRON WORKS IN SHROPSHIRE, 

S1r,—The Lilleshall Iron and Coal Company possess five blast- 
furnaces at the Lodge and four blast-farnaces at Prior’s Lee. Coal 
is raised at their pits to the extent of over 1500 tons per day, and of 
ironstone about 400 tons perday. About one-half of the coal is sold, 
and the ironstone is used solely at their blast-furnaces. There are 
four blast-furnaces in operation at the Lodge (which were first 
established in 1827); these have recently been raised from 50 feet 
to 71 ft. in height, one more is in course of being raised to the same 
level. They are all brick-built, and hooped withiron, Their diameter 
at the bosh varies from 14 to 16 ft., 5} ft. in the hearth, and 9 ft. at 
the top. The four completed furnaces are all blown with cold-blast ; 
the average produce of pig-iron from each is 131 tons per week. Pre- 
vious to the alteration in their height, 66 cwts. of coal was required 
to smelt 1 ton of iron; this is now reduced to 53} ewts, of coal per ton 
of pig-iron, the saving is due principally to the increased height, The 
coal is calculated to produce 50 per cent. of coke; the admixture of 
shale in the slack—which is separated by washing—is included in 
the calculation, so that the proportion of pure coke to the ton of iron 
produced would be about 25cwts. The native argillaceous ironstones 
are used solely in the blast-furnaces, and comprise Pennystone, black 
stone, blue flats, yellow stone, chance Pennystone, ballstone, white flats, 
and the brick measure. A mixture of all these with pure coke, and 
smelted with cold-blast, produces the excellent pig-iron for which 
these works are noted. Three calcining kilns have lately been erected 
at the back of the furnaces, 40 ft. high, 26 ft. diameter, cased with 
iron plates outside, which will effect a saving of fuel and greater re- 
gularity in the process of calcining, as compared with the method of 
openclamps. The kilns, as well as the coking-ovens and open hearths, 
are situated on the old level; the materials are raised 21 feet to the 
top of the furnaces, by two vertical pneumatic lifts, one carriage to 
each lift; the blast to give motion to them is supplied by the blast- 
engine, The raw ironstone is raised to the top of the kilns, up an 
incline, by a small steam-engine, There are 50 coke-ovens erected 
at the back of the kilns, 11 feet round. The ovens have flues at the 
bottom and sides, and there is one short chimney to every four ovens, 
They are said to work with less waste than the ordinary ovens, A 
coal-washing machine is in operation, which cleanses all the slack 
used in the ovens. The coke is drawn out by hand, and as it is with- 
drawn is watered by perforated pipes placed over the doors, About 
one-half of the coke is produced in the ovens, and the other half is 
got by coking large coal in open hearths; the result is about equal 
in quality and yield to that coked in ovens. The Clod coal is best 
adapted for making iron, then the Top coal, and the Randle coal 
ranks third in quality. The mountain limestone from North Wales 
is used asa flux. There are two blast-engines working together in 
one house, of the elongated beam construction; the steam cylinders 
are 40 inches, the blowing cylinders 86 inches diameter, placed at the 
opposite ends of each beam ; 8}-ft. stroke; pressure of steam, 35 lbs, 
in boilers. The steam is used expansively, being cut off at one-fourth 
of the stroke, and condensed. The valves are worked by bevel-wheels 
and cam-gearing on an improved principle. One fly-wheel is actuated 
by a connecting-rod from the end of each beam; pressure of blast, 
3hlbs. This pair of engines was built in 1862, at the Lilleshall Com- 
pany’s works, and eight pairs of blast-engines of this construction 
have been made at the works and sent to various parts of England 
and Scotland. There are six boilers, double-tubed, connected with 
the blast-engines, for these slack is used for firing. The ordinary 
rate of going of the Lodge engines is 16 strokes per minute, but they 
can go 20 or more strokes per minute. 

Priork’s LEE BLAST-FURNACES.—The four furnaces here were 
erected in 1850: they are round, on brick pillars, hooped with iron; 
they are 50 ft. high, 15 ft. at the bosh, 6 ft. in the hearth, and 10 ft. 
in diameter at the top. Three of the furnaces smelt with hot-blast 
and one with cold-blast. One of the furnaces is out of blast tem- 
porarily, undergoing repairs. The same ores are used in all—that 
is, the native ironstones and Lancashire hematite. In the cold-blast 
furnace, coke made in open fires is used; the produce is 135 tons per 
week. There are three tuyeres to this; these are dry tuyeres, laid 
on a plate at the bottom, The same formand number of tuyeres are 
in use at the Lodgefurnaces, The produce of pig-iron at thé Prior’s 
Lee hot-air furnaces is 220 tons per week each ; in these 30 per cent, 
of raw coal is used, which is the Clod and Randle variety, the other 





70 per cent. is coke made in ovens and on open hearths, There ara 
42 coke-ovens built here, 11 feet round, and flued beneath, utilising 
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the washed slack. One large stack carries off the gases and smoke 
from the whole of the ovens: 39 ewts. of coal is required to make 
1 ton of hot-blast iron. There are two hot-blast stoves to each fur- 
nace, or six altogether. Each stove contains 42 double pipes. A 
double pipe is 12 feet long, 10 by 3 inches inside, divided in two by 
a partition 1 in. thick. The blast is 800° temperature at the tuyeres. 
The pressure of blast is 33 lbs. The stoves are heated with small 
coal. At one of the hot-blast furnaces the gas is taken off by the 
Darby bell. The bell is 4 feet wide at the neck and 54 feet at the 
bottom, and dips 6 feet into the furnace. The gas thus taken off is 
used in raising steam in the blast-engine boilers. There are a pair 
of blast-engines working together in one house, of the elongated 
beam construction. The steam cylinders are 36 in., and the blow- 
ing cylinders 76 in, diameter, at opposite ends; 8-ft. stroke; steam 
pressure, 45 Ibs. in the boilers, is cut off at one-fourth of the stroke, 
used expansively, and afterwards condensed. There are seven boilers, 
two tubed, for this pair of engines, all heated with the waste gas. 
There is one high chimney for these boilers, and another for the stoves, 
There are five tuyeres to each hot-blast furnace—that is, two at sides 
and one at the back; these are hollow wrought-iron water tuyeres. 
One vertical liftraisesmaterials—ironstone, fuel, and limestone—from 
the bottom to the top of the furnaces. There are two carriages, as- 
cending and descending together; the engine, with drums for work- 
ing them, is placed between. Each carriage is attached by two three- 
linked chains to the drums, 

The Lilleshall Company contemplate utilising the furnace waste 
gas atthe Lodge for the boilers, and extending the system at Prior’s 
Lee for heating the stoves. ‘The whole of the works are under the 
direction of Mr, T, E, Horton, the managing partner. 

Feb, 22. MINING ENGINEER, 


THE MINING DISTRICTS OF SHROPSHIRE—No. I. 

Srr,—As a prelude to a description of a rich mineral district, which 

is just now attracting considerable attention, it may be well to state 
that I am not at all interested in miaing, that I have no object to 
serve beyond giving my impressions of what I saw and heard, and of 
hitting off one or two topographical, geological, mineralogical, and 
other features which struck me during a pleasant ramble. Hearing 
that two or three London gentlemen, ‘who have just taken a consider- 
able slice of mining ground, were coming down to meet the lord of the 
manor of Shelve and Linley, to go over a portion of the property, I 
gladly accepted anjinvitation to join{them§as a representative of the 
Mining Journal in this district. 

Singularly enough, we met with a second party, also going in the 
same direction, and upon the hill a third, who had come down with 
a similar object from Liverpool—to go over the ground, such is the 
attraction the Shelve district now holds out to those interested in mines, 
The day chosen was Friday last, a bitter cold day, and one which ap- 
peared to grow colder as we ascended the hills, where the snow yet 
lay in deep drifts, and where sheets of treacherous ice lay in wait for 
the unwary. It was by no means surprising that novices like Lon- 
doners should go down, but it created a little amusement to find a 
Cornish wrestler, like Capt. , who is remarkably strong upon his 
pins, and a touch muscular teetotaller, sprawling upon his back, he 
(the said captain), too, having previously formally settled it in his 
own mind that he could not possibly fall as others did. 

It was certainly a top-coat colder on the hills, which we ascended 
after a remarkably pretty drive from Minsterley up to the Grit, or 
Roman mines, There seems to be no doubt at all but that the Romans 
did work these mines. The old openings are still visible on the sides 
of the hill, and are not only smaller than modern drifts, but, being 
more circuitous, they appear to have been made when in the absence of 
the present means of mining it was necessary to work round knots 
of hard rock, such as now would be either cut through or blasted. 
Indeed, there seems every reason to believe that Shelve was the scene 
of mining operations carried on by that enterprising people, and that 
several rich veins cropped out here at the surface, which they followed 
into the hill sides as deep as they could follow them with their then 
inferior means of mining. Among other evidences of the antiquity 
of these excavations, it may be mentioned that shovels made of oak, 
rounded at the end, with a very small knob at the opposite end, and 
a slanting hole a few inches in advance, as if intended for a handle, 
have been found in the galleries, three or four of which were shown 
to us by Mr. Whittal, Mr. More’s mining agent, who also showed us 
a Roman pig of lead, probably made from the produce of this very 
mine, and which bears the impress in clear Roman characters IMP. 
HADRIAN, AUG. Just below these old mines modern works are in 
operation. pumping out the water and getting out the ore. 

Instances of early disturbances are evident at the foot of the hills, 
and here a hard crystaline greenstone rises in bosses, and is seen on 
the side of the hil] in small pieces, whilst higher up, above the Roman 
mines, volcanic grits are found, embedded ina matrixof trap. Evi- 
dences, indeed, of long-continued igneous action, both during and 
subsequent to the formation of these rocks, are numerous and distinct 
enough to account for the rich metalliferous veins which traverse this 
wild looking district in so many directions. 

The whole of this elevated tract of ground appears to constitute 
one great bunch of lead lines, running from certain great centres of 
volcanic action, crossing each other either in direct or deflected lines, 
with a productive result scarcely equalled elsewhere in the kingdom, 
I purpose addressing you further on this subject next week. 

Madeley, Salop, Feb, 21, J, RANDALL, 











EXPLOSIONS OF SAFETY-LAMPS. 


§1r,—Although most explosions of fire-damp in collieries are ac- 
counted for by bringing forward at least a plausible theory, there are 
some which appear perfectly inexplicable, unless the probability of 
the explosion of an apparently uninjured safety-lamp be admitted. 
In this connection, then, the notes of Mr, A, Mezger, M.E., published 
in the New York Engineering and Mining Journal, are particularly 
interesting. He states that an incident showing the liability of a 
safety-lamp to explode occurred at Zwickau, in Saxony, where a 
lecturer had been explaining the principle of the safety-lamp to 
a considerable audience, and proposed to illustrate his remarks 
with an experiment. For this purpose he had prepared a simple 
apparatus, consisting of a large glass jar, and a rubber pipe with a 
glass elbow at one end. The other end of the pipe was connected 
with a gas fixture; a safety-lamp was set inside the jar, and the 
bent glass nozzle was introduced to the bottom of the lamp. The 
lecturer remarked, that, upon turning on the gas, an explosive mix- 
ture of carburetted hydrogen and common air would be formed in 
the jar; the flame of the lamp would be elongated, and a long blue 
tip would be seen; then the whole interior of the wire gauze cylin- 
der would be filled with flame; but, though the gauze might become 
red hot, the flame could not in any case strike through to the outside 
—all of which phenomena, positive and negative, would be clearly 
visible through the transparent jar. The gas-cock was thereupon 
opened; but instead of the peaceful demonstration looked for, a 
prompt contradiction of the theory was the result, The flame was 
communicated almost instantly to the gas outside of the lamp, In 
some confusion the lecturer repeated the experiment, but with the 
same result; and he finally gave it up, confessing his inability to 
explain the disappointment, except on the hypothesis of some un- 
known imperfection in the lamp. 

The Zwickau iamp may have been unusually faulty in construc- 
tion rather than principle; but this fact, though it might lessen the 
importance of these special experiments, could not alter the general 
bearing of both practice and theory on the question of the safety of 
alllamps. The principle involved is that of the rapid conduction 
and radiation of heat by the wire of the gauze surrounding the flame. 

Before the burning gas can pass through the meshes, it is said, so 
much of its heat will have been abstracted, and radiated away in all 
directions, that it will fall below the temperature of ignition or ex- 
plosion. Now, this depends on the amount of heat communicated 
to the wire in a given time. The wire may get hot faster than it can 
grow cool again ; and if this increase of temperature is carried to a 
white heat, the gas outside will be set on fire, But the amount of 
heat given tothe wire in a certain time depends, again, on the amount 
of burning gas that passes through it in that time; and hence it is 
clear that a strong current of gas may overheat the wire, and cause 
an explosion. The Davy lamp is not constructed to favour a strong 


It appears, however, that attempts to 


light, from insufficient air. 
B. W. R. 


remedy this deficiency are fraught with peril. 





IS COPPER TOO LOW? 


S1r,—Your correspondent, “ Investigator,” (whose letter appears 
in the Supplement to last week’s Journal) assumes that copper is un- 
duly depreciated, in consequence chiefly of a revolution in the mode 
of working the trade. But may it not be quite as plausibly argued 
that copper is gradually finding its level, in consequence of the re- 
moval, one by one, of artificial props? 

The history of the trade for several years past seems to prove the 
vanity of fixing a limit of price below which production must fall 
off. Four years ago a firm of great authority in copper asserted that 
at 15s, per unit “at least one-half of the mines in Chili cannot exist, 
whilst others must of necessity produce much less, as only the rich 
ore, and ore from mines exceptionally well placed, would pay cost at 
such a price.” Last year the export from Chili was the largest ever 
known, in spite of prices averaging nearer 13s, than 15s., and a prac- 
tical smelter has lately returned to Chili, staking his reputation, and 
a good deal of money besides, on his ability to increase the produc- 
tion and the profits of a great mining concern on a maximum price 
of 13s. The fact seems to be that Chili will produce large quantities 
of copper, at prices lower than any hitherto thought possible, as the 
development of means of communication proceeds, and improve- 
ments in the methods of mining and treating ores are introduced. 
And this seems to be true, though, perhaps, not quite to the same ex- 
tent, of the other great centres of production. There is copper in 
almost all parts of the world, and it may safely be asserted that a 
great deal of it will be worked, even if prices should fall still lower. 
The supplies which will be forthcoming from Colorado alone—an 
entirely new field, in which Chinese labour will soon be largely em- 
ployed—will have an important influence on the value of the metal. 
And the quantity of copper produced, at a cost popularly supposed 
to be very small, from pyrites first treated for sulphur, is now so 
large, and is being so rapidly increased, that it must be taken into 
account in any attempt to forecast the probable course of the market, 

The traditional policy of the English smelters was to maintain 
prices at the highest possible level, but their occupation as mere 
smelters is now almost gone, and their power to lay down the law 
to producers and consumers alike has gone with it. They depend 


for their mills, being generally undersold in raw. 


ably employed at the present rate of consumption, 
competition for orders for manufactured copper and yellow metal, 
and a consequent pressure to sell at lower and lower prices. This 
competition is aggravated in the case of yellow metal by the dimi- 
nished consumption, resulting from the substitution of iron for wood 
in shipbuilding. This changed state of things has produced its na- 
tural result, and the smelters now begin to see that in the absence 
of new inventions, involving an extensive use of copper, their only 
hope lies in stimulating consumption in the ordi.ary channels,which 
can only be done by reducing prices more and wore. They have, 
therefore, no longer any motive for seeking to uphold values. 

From the considerations I have indicated—for it is not possible to 
discuss the whole matter fully in the compass of a letter—I should 
draw the conclusion that while manufactured copper is, no doubt, 
too low, copper in ores, regulus and slab fetches now as high a 
price as supply and demand warrant, and that the theory of extreme 
depression is founded— 

1,—On anerroneous assumption, drawn from Cornish experience 
as to the cost of production in Chili, &e, 











current. Indeed, one complaint of it has been the feebleness of the 


2.—On the supposed duty and interest of the English smelters to 
maintain high prices; and 

3.—On the existence of a scattered but still hopeful remnant of 
speculators, who cling to the belief, and try to propagate it, that the 
old times of high prices will some day return. NosIRIis, 





COPPER MINING IN LAKE SUPERIOR. 

Srr,—Since I wrote last the Aztec Mine, Ontonagon County, has 
suspended operations entirely. This is a small concern, and has had 
a fitful sort of existence, but its stoppage leaves the working mines 
of the county one less. From information received a few days ago 
I learn that the total force of miners employed in the mines of Onto- 
nagon County do not exceed 130, A few years ago the Minesota 
alone employed twice that force. 

The Pewabic Mine, which produced last month over 40 tons of 
copper, has been compelled to almost stop for the winter months, for 
want of a rope with which to hoist. Last fall they got up a steel 
wire-rope, which was imported from England, and which it was sup- 
posed would certainly put them through the winter. It failed about 
the close of the year, and, as another could not be obtained in the 
country, operations generally had to be suspended until a rope can 
be forwarded overland from below. I believe three of these steel 
wire-ropes were brought up last fall, two of which are yet being used 
at the Franklin Mine. None of them have answered expectations. 
There is no perceptible wear of the rope, but the wires break as if 
they were not properly tempered. 

A Drilling Machine worked by compressed air is being tried at the 
Central Mine; this is the first of the kind yet used in the country, 
Two steam drills were tried, but the exhaust steam rendered it im- 
possible to use them advantageously. 

The shipments of copper from fourteen mines in the Portage dis- 
strict was as follows :— 


Minerals shipped for the year 1869 .. +e 2765 tons 1064 Ibs. 
to 






Refined copper dit ° +» 6538 tons 920 lbs. 
Total ws ercccesrecccecovescsscecsoeseos 9303 tons 1984 lbs. 


For the month of December, 1869, the Hecla product exceeded 
405 tons: the Calumet, 234 tons. From the latter mine no mineral 
was weighed off, except that produced from the stamps, the heavier 
pieces, barrel work, &c., being allowed to remain underground. 

There is no improvement in the price of ingot copper since last 
month; the stock on hand in New York is said to be 5500 tons. 
Next season we look to have cheaper provisions. This will admit 
of a reduction in rates of wages, without seriously affecting the 
labour. The reduced gold premium must also affect the cost of sup- 
plies, and it would seem that in looking for success we have to de- 
pend more on a diminution of the cost of production than on any 
material advance in the price of copper. 

We have been having very stormy and cold weather ; thermometer 
ranging as low as 15° below zero. MINER, 

Keweenaw County, Michigan, Jan, 27, 





MINING IN CALIFORNIA—GREENHORN MINE, GRASS 
VALLEY. 

S1r,—This mine was first located in early days, and has suffered 
through many changes, having been repeatedly sold and leased, the 
alternate parties being stimulated by the quantity of gold washed from 
the croppings, and also in casually finding rich specimens, This gave 
them an opportunity to hold and work the mine on the system of bar- 
ter, when by so doing some few of the operators made money and left 
the country. Some eight or ten months since this mine was again 
leased for a term of five years, with the privilege of buying the pro- 
perty at the end of twelve months, This party, following the wake 
of their antetedents, went to work in real good earnest—sunk a shaft 
some 80 feet deep, and drifted about 60 feet on the ledge. The rock 
taken from the shaft and drift paid well; besides, if Iam rightly in- 
formed, $1500 worth of specimens was taken out in three days. Ido 
not for a moment dispute the statement, as we have done even better 
than that during the past week. However, the party in question, for 
want of air, had to suspend operations in the drift; but, nothing 
daunted, they commenced and broughtin a deep tunnel. Being men 
of limited means this dead work pretty much drained their resources, 
and not striking the lode particularly rich some contention arose, 
when a few of the party offered to sellout, A gentleman from Grass 
Valley, availing himself of the opportunity, purchased (upon my re- 
port) one-fourth of the mine, and immediately erected an eight-stamp 
mill, Previously the rock had to be hauled from four to five miles 


cost in hauling and crushing. The average of the Greenhorn ledge 
is about 4 feet wide, carrying a variable stringer of mineral-bearing 
quartz on the footwall. In the stringer, or, I may say, branch, are 
to be found laces of almost solid gold, from one-cighth of an inch to 
three-quarters of an inch wide. Some of the specimens are so tena. 
cious that after the rock containing the stringer has been broken they 
will in some instances hold together till twisted or pulled asunder, 
Yesterday (29th) the said branch was 5 inches wide, but the gold was 
more disseminated ; nevertheless, it is wonderfully rich, so much so 
that one of the miners offered to lay me a wager that he could take 
out $1000 worth of gold in three hours, 

Our mill started up some two weeks since, when, after a few days 
run, we cleaned up ; the result was $27 per ton, not counting the value 
of the sulphurets, which are plentiful, and supposed to berich, Here 
I may mention the fickleness of mining. Some little time since this 
mine could be had for a few thousand dollars in proportion to what 
itisworth now. To-day it is the richest mine in the district of Grass 
Valley, and valued at a high figure. With a 30-stamp mill in ope- 
ration, the Greenhorn Mining Company can stand on their mine and 
triumphantly exclaim, “ Behold! Greater than Eureka is here.” 

Greenhorn Mine, Jan, 30. CAPT, FAULL, 


“TERRA PONDEROSA”—BARYTES, 

Srr,—“Terra Ponderosa,” heavy earth or spar—“barytes” the 
popular name, and vulgo, “cawk’’—is the native sulphate of an 
alkaline earth-metal, which, from its high specific gravity, has been 
termed “baryta” (derived from a Greek word, meaning heavy), 
Upon this much-neglected mineral and substance it is I wish to 
speak. Its chief use until very recently has been in the manufac- 
ture of colours—as a carrier, being perfectly inert and of great den- 
sity, and as an adulterant; the price, consequently, low—hence its 
being regarded by miners generally as debris. 

Modern chemists have paid much attention to the subject, and a 
variety of applications have been suggested; but, from some prac- 
tical difficulty or other, many of them have gone again out of use— 
others have outlived these difficulties, and form now regular branches 
of industry. Amongst the most indefatigable in the cause of baryta 
has been Prof. Kuhlmann, of Lille (France); he formed compounds 
with baryta which were intended to supplant analogous compounds 
of potash, &c. He is one of the largest and earliest makers of ficti- 
tious sulphate, known in England as permanent white. Equally in- 








now chiefly on the demand for manufactured copper, and smelt only | teresting are the researches of Boussingault, who discovered in baryta 
The mill power | a new source of oxygen—baryta, acting as a carrier, absorbing and 
in this country, and on the Continent, is greater than can be profit- | discharging oxygen at respective temperatures; this beautiful theory 
Hence a severe | was in advance of the time, however, and will not be available until 


later. Subsequent to this a very important application of baryta 
sprang up, and for a time absorbed large quantities of material ; 
this was the employment of sulphide of barium in the extraction of 
sugar from the beet-root, carried on most successfully in France 
and Belgium, until suppressed by the Government on account of its 


Again, a most beautiful use of it is as a sub- 
; for this purpose it is 
Works for the ma- 


poisonous character. 
stitute for lead in the manufacture of glas 
used both alone and in conjunction with zine 


nufacture of barytic glass have already been established at Clichy, 
near Paris, and are capable of great extension. These are a few of 
the most important suggestions in the field of baryta of past years, 
with the exception of one—a soda process, which is not much used; 
and from these it is apparent that baryta is beginning to claim a 
legitimate position amongst mineral products, 

We come back now to the material for which these processes have 





been planned, and applications suggested, viz.—Terra ponderosa, 
for it is this mineral which forms the great source of baryta. There 
exists another barytic mineral, witherite, or carbonate of baryta, but 
the occurrence of it is so rare that any larger industrial application 
of it would soon exhaust it; but Nature is so prolific in the store of 
native sulphate that the supply may be looked upon as inexhaustible, 
It is this sulphate, then, that has been an object of interest to me 
for years, and I think I have shown in the few technical references 
above that it has formed the study of others, and that, therefore, it 
is something deserving of interest. But for a time I had abandoned 
these researches, when some friends induced me to resume them, and 
through whose medium I undertook the conversion of native sulphate 
into marketable baryta products for a company commensurate with 
the locality and capabilities of production. The deposit upon which 
I ventured is a most extensive one; the locality, as regards abund- 
ance of power, favourable, but beset with many difficulties of a sub- 
ordinate nature, Here upon this spot have we commenced reducing 
baryta upon a plan never before attempted, and converting it into 
a salt of baryta, for which such a demand has sprung up that we 
can sell more than it is possible to make with our present appliances, 
and it is merely a matter of plant to be able to realise a sale of 300 
or 400 tons per month, with an amount of profit sufficient to pay 
handsome dividends upon the whole capital. This in a lone and 
rugged valley of Mid-Wales, where the processes had to be modelled 
and re-modelled, and rendered adaptable to the local requirements 
and resources, and amidst the murmuring of doubting shareholders, 
I need not place my finger upon the exact spot, for it will be known 
to all interested, and for the present I cannot afford more time, but 
will return to the subject as soon as the improvements are secured, 
PURE WHITE, 





CRUSHING MACHINES. 


S1r,—I am very sorry to observe, in the Supplement to last week’s 
Journal, a letter from Mr, Marsden, of Leeds, respecting my machines, 

He states that such machines are infringements of Blake’s Patent, 
and to illustrate this fact to the public he gives a drawing (in section), 
which he declares represents onc of my machines, Now, the truth 
is that the drawing is that of a purely imaginary machine, which 
bears no resemblance to mine! I cannot, indeed, detect any one 
point of similarity to my crushers, consequently I can only conclude 
that Mr, Marsden is still labouring under some strange misappre- 
hension, notwithstanding the infinite pains I have taken to make 
the character and form of my machines clear to his mind. 

Upon the question of an “ infringement” of Blake's Patent, I need 
say very little. Ihave made every effort to avoid litigation with 
Mr. Marsden, by pointing out to him the essential points of differ- 
ence between the two patents; and he-has told me that he would 
write to his three partners (the Brothers Blake) in the United States, 
and obtain their opinion upon the matter, on receipt of which he 
would write to me on the subject, which he has not done yet. 
asked him the plain question, “Tell me candidly, do you intend to 
take any legal proceedings with a view to stop me?” To which he 
replied, “ No, I will do nothing on my own judgment. I have only 
a fourth share in the patent, so I will consult my three partners, 
and then let you know what their opinion is." This promised com- 
munication has never yet reached me, although many months have 
elapsed. Mr. Marsden at the same time, and also since, in writing, 
offered very kindly to construct my said machines for me at & 
cheaper rate than I could get them made for in London, 

I submit that the question of “infringement” cannot be de cided 
in your columns, therefore I shall trouble you with no further cor- 
respondence on the subject. I have beside me the case of “ Blake 
v, Archer,” with the Vice (now Lord) Chancellor's lucid judgment 
therein, and I am well assured that my patent machines in no way 
infringe upon Blake’s Patent.—London, Leb, 23, L, WRAY. 


QUARTZ CRUSHING MACHINERY. 


S1r,—I am perfectly astonished at Mr. Marsden’s letter, which you 
published in the Supplement to last week’s Journal. As to the sec 
tional sketch which accompanied it, no one can dény that it is 5 
marvellously clever production, and confers much honour on the et- 
gineer who designed it, I shall not venture any remarks upon the 
vexed subject of “infringement of patent,” but this much I will say, 
and vouch for—that Mr. Marsden’s sketch is altogether unlike Mr. 
Wray’s crusher. As Mr, Marsden’s says that he has seen this gentle- 
man’s machine, I am at a loss to account for his so very strangely 
misrepresenting it, Myself and scores of gentlemen interested iD 
British and foreign mines have also seen these machines, and cat 
not fail to perceive that their construction is totally different to the 
sketch presented to the public by Mr. Marsden. J. B. 

London, Feb, 24. 





to be crushed ; the milling and hauling cost $7 per ton. With our 
mill on the mine we can work and mill the rock for what it formerly 


{For remainder of Original Correspondence, see this day’s Journal.) 
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Fes. 26, 1870.| 
MINES REGULATION AND INSPECTION BILL. 


House or CoMMONS, FEBRUARY 21. 

Mr, BRUCE, in moving the second reading of this Bill, said this 
was not only a consolidation of all the Acts relating to the inspec- 
tion and regulation of mines, butalso embodied those principles which, 
after due consideration, the Government thought should be included 
in the Bill, It was not his intention to trouble the House with a 
history of past legislation on this subject; he would only state the 
chief amendments embodied in the Bill, The House would recollect 
that the first legislation upon mines was effected in 1842, when the 
subject was brought under the consideration of the House in a speech 
of great power by the present Lord Shaftesbury, then Lord Ashley. 
That Bill was introduced in consequence of the report of a Commis- 
sion describing the condition of the mining population of Great 
Britain, He would ask those who were naturally impatient at the 
number of accidents and terrible calamities which from time to time 
occurred in mines to glance at the speech of Lord Ashley, and then 
to compare the condition of the mining population at that time and 
the present. Children of tender years—eight, seven, and even five 
yen” « £ age—were then employed underground. Women were also 
employed underground in degrading tasks, The men were ina state 
of ignorance with which their present condition, although unsatis- 
factory, contrasted most favourably. The Act of 1842 provided for 
the cessation of the employment of women underground, and pre- 
vented altogether the employment of children under ten, but made 
no provision for the education of children employed in mines, It 
also provided for the inspection of mines, and Mr, Tremenheere, who 
had since examined many a dark corner of our social system, was 
appointed sole Inspector of Mines, and 80 remained until 1850. : In 
that year the number of Inspectors was increased to four, in 1852 to 
six, and in 1860 to twelve, which was the present number of In- 
spectors. In 1860 a Bill was introduced by the then Home Secretary, 
Sir G. C. Lewis, but it was prepared mainly by the then Under-Secre- 
tary, Mr. Clive, who displayed remarkable knowledge and zeal in the 
matter. The Bill became law, and another Bill passed two years 
afterwards, which imposed upon all collieries having a single shaft 
the necessity of providing an additional shaft, and prevented any 
mine being opened in future without two shafts. The present Bill 
embodied all those Acts, with certain amendments. He was, how- 
ever, anxious to give some of the results which had been produced, 
not altogether by the interference of the Legislature, but which were 
due to the increased enlightenment of colliery proprietors, their spirit 
of humanity, and desire to consult the safety of the mining popula- 
tion. For ten years ending in 1860 the loss of life was equal to one 
for every 67,000 tons of coals raised. From 1864 to 1868 the pro- 
portion of loss of life was one for every 93,000 tons raised; while 
for the last year for which there were full returns (1868) it was one 
for every 103,494 tons. However great and deplorable that loss of 
life was, still if it had continued at the rate which it maintained 
between 1851 and 1860 it would have been 50 per cent. greater than 
at present, It might be assumed that the average loss was about 
1000 lives a-year, and but for the improvement that had been effected 
it would now be at the rate of 1500 a-year, These colliers, who were 
engaged in a trade on which the manufactures and commerce of the 
country so much depended, numbered 350,000, and they raised each 
year 105,000,000 tons of coal from 3262 collieries. He would now 
refer to the causes of these accidents. Some of those causes were 
inseparably connected with the nature of the operations themselves, 
and some depended on the skill and energy, or the want of those 
qualities, on the part of those who conducted these operations, It 
was with the latter part of the subject that the Bill dealt. The ut- 
most that could be done by legislation, or even by the greatest care 
on the part of those who had charge of mines, was to reduce the loss 
of human life. He feared, however, that nothing could prevent from 
time to time very considerable losses of life in mining. No doubt 
the best of all safeguards against explosion was an ample supply and 
a careful distribution of ventilation, The utmost care, however, 
could not prevent deplorable accidents from the sudden outbursts of 
gas. The greatest cause of the loss of life arose from the fall of the 
roof and the slipping of coal upon the unfortunate workmen: 400 
deaths were due to these causes, and 200 only to explosion. Three- 
fifths of the accidents were due to these causes, and one-fifth related 
to the shafts. There was much to be done by great care in averting 
accidents from these causes, but as long as men were men it was to 
be feared that deaths would occasionally occur. The remainder 
arose from miscellaneous causes, such as the bursting of boilers and 
accidents to children and young persons employed on the tramways 
and wagons on which the coal was borne. The first means for the 
removal of these causes of accident was, beyond all question, an im- 
provement in the intelligence of all the classes of persons concerned 
in the raising of coal. There was, no doubt, strong need for that 
improvement. The Bill did not propose to deal at present with the 
examination of agents and sub-agents. Great difficulty would arise 
in the event of agents and sub-agents employed in mines being re- 
quired to pass an examination, because the result of such an exa- 
mination would be at once to remove from their employment half of 
their number, who, although perfectly capable of performing their 
ordinary tasks, might not be prepared to pass any sort of examina- 
tion. Headmitted that the question of providing a proper education 
for these persons was well worthy the attention of Parliament, and 
he regretted that up to the present moment that question had not 
received the attention it deserved. A fewefforts had doubtless been 
made in Cheshire, Lancashire, and Cornwall to establish schools for 
mining agents, but those efforts had not been successful, Although 
great advances had been made by the colliery population in recent 
years in intelligence and in education, still much remained to be done 
in order to facilitate their advance in thatdirection, Mr, Dixon, in 
his report of 1868, attributed a great proportion of the accidents that 
occurred in collieries to the ignorance of the managers, the viewers, 
and the firemen, who were not only unable to read and write, but 
who were ignorant of the first principles which should regulate the 
work in which they were engaged. A great number of the accidents 
were, however, attributable to the workpeople themselves, who were 
generally rough, and in many cases disobedient, and who continually 
disregarded the specific rules. They ascended and descended the 
pits contrary to the published instructions. If the roof sounded well 
in answer to a blow of the hammer they neglected to secure it; they 
ran the trucks on the tramways in the workings at a reckless pace, 
utterly regardless whether or not any human being might be on the 
rails; and they opened and interfered with their safety-lamps in 
order to light their pipes. Of course, no Bill that could be passed 
by the House would prevent accidents caused by such reckless con- 
duct on the part of the workpeople themselves, The Bill in the hands 
of members did not undertake specifically to provide for the educa- 
tion of the mining population, and he was anxious to explain to the 
House the reasons that induced the Select Committee to make the 
recommendations they had done, and to point out to hon. members 
the difficulties that surrounded the question before them. Under the 
present law no child was allowed to enter a colliery until he was at 
least ten years of age, and not even then unless his parents could 
produce a certificate that he could read and write, or would under- 
take that he should attend school twice a week for three hours each 
time. He need scarcely say that those provisions were totally inade- 
quate to secure the education of the children. There was no security 
that the certificate would be given by a competent person, or that 
the examination would be more than a mere farce, and even assum- 
ing that the child could read and write tolerably when he commenced 
work, ne provision was made to insure his keeping up and extending 
the knowledge he had already acquired. With respect to the second 
provision, requiring the child who had not obtained the necessary 
certificate to attend school twice a week, he submitted that it could 
only be effected in the case of a child who had already received a 
tolerable education. It was obvious, therefore, that, however excel- 
lent the Act of 1860 might have been in many respects, it had utterly 
failed in the matter of education, and notably from the want of co- 
operation on the part of the parents, The working of the Act with 
respect to education was very graphically described in a report made 
by the Assistant-Commissioner on Educationin Scotland. Mr, Sellar 
said (p, 27)— 

“When that Act was passed, providing that children under 12 years of age 
should produce certificates of school attendance, it created a considerable sen- 





sation among the miners. In one coal-mining school the teacher complained 
that the colliers had been in the habit of first coming to him and threatening to 
maltreat him if he ever refused acertificate. Of course, a weak-minded school- 
master would succumb at once, and sacrifice his conscience to his safety. At 
another school we are told that just at first certificates were given,‘ but none 
had been demanded for a long time,’ At another, none had been given for 
14 months; and in one pit, in a colliery in Ayrshire, we found that 46 per cent. 
of the young people employed could neither read nor write, and that 8 per cent. 
could read a little, but could not write a letter. Lamentable accounts were 
given on all sides of the state of brutish ignorance in which the people connected 
with this colliery were living. Everyone asserted that the children were taken 
down before the statutory age. ‘I know they used to be taken down very young,’ 
one informant said, a teacher who had once taught a school in the neighbourhood, 
* because I kept a night school for the mining children, and very young ones— 
poor, white, stunted things—came to it unable to read a word or write a letter.’ ” 
Mr. Sellar went down into the pit and investigated matters for him- 
self. He found 13 boys, ‘ None of them,” he adds, “looked much 
more than 12 or 13, and some had been five years in the pit.” The 
result of the investigation was this :— 

‘* Of the 13, six could both read and write, one could read a little, and six 
could neither read nor write. Of the six who could both read and write four 
were Scotch and two Irish. Of the seven who could not write, five were Scotch 
and two Irish. Five of these seven children had never been at school at all, and 
did not know a letter. The other two had been at school, one for four or five 
years, but they had forgotten all they had ever learnt.’’ 


If that was the result of the Act in Scotland, where there was such 

a reverence for education, what was likely to be the case in this 

country? Why, in most instances either the Act was disregarded, 

or else a rule was made by which no child under 12 was admitted. 

Various plans and suggestions which had been made upon the subject 
were to be found upon the notice-book in the form of amendments 
which were proposed when this Bill was before the House last session. 
The first of those amendments was that proposed by the hon. member 
for the University of Edinburgh, and was to the effect that it should 
be lawful to employ a child under 11 years of age, provided he had 
obtained a certificate from a schoolmaster whose school was inspected 
by one of Her Majesty’s Inspectors that he had passed a certain ex- 
amination. This proposition had the advantage of defining exactly 
the amount of education which each child was to possess before com- 
mencing work in the mines, For his own part, he trusted that the 
result of the establishment of a system of national education would 
be to render all enquiries into the condition of a person before he 
was allowed to enter a certain class of work unnecessary. The hon. 
member for Coventry by his amendment proposed that the present 
system should remain in force, but he thought that he had clearly 
shown the imperfections of that system, and the necessity that existed 
for reforming it. Then came the amendment proposed by the hon, 
member for Halifax, supplemented by that of the hon. member for 
Brighton, which together formed the most efficient of all the pro- 
posals which had been made on the subject. The hon. member for 
Halifax proposed that the employment of children should commence 
at 10 years of age, but that until 12 they should be compelled to 
attend school three times a week for four hours each time making 
a total of 12 hours schooling ineach week. In his opinion children 
should not be allowed to work at all until the age of 10 (hear, hear) 

and he believed the application of the Factory Acts half-time system 
would never succeed if applied to mines, Then came the recom- 
mendation of his noble friend the member for Haddington, which 
proposed that children should not enter a colliery before 12 years of 
age ; that boys between 12 and 14 should devote six hours weekly 
to education, and that, with respect to boys above ground, the six- 
hours education should be continued until their 16th year, His 
objection to this proposal was that there was no security that boys 
would be taught during the time they were taken from their work. 
The working miners proposed that no youth should be employed 
before he was 12, and not even then unless he could read and write 

his ability in this respect to be certified by the Guvernment Inspector. 
His objection to this scheme was that it could not be said schools 
were sufficiently numerous to insure the education of every youth in 
the colliery districts, and that not half of the schools which did exist 
were visited by a Government Inspector. The proposition of the 
Government was to exclude children under the age of 12, and to 
leave it to their parents to see they were educated by that time. No 
doubt the measure would be incomplete in itself in the matter of 
education, but he looked to the Bill of his right hon. friend (Mr. 
Forster) to supply its deficiencies, In Germany boys were not allowed 
to enter collieries until a more advanced age; but, having once 
entered, no further provision was made respecting them; and yet 
Mr. Sandford, Inspector of Schools, found in the course of'a stay in 
Germany that out of a band of boys he met leaving a colliery only 
one was unable to read from a volume of Goethe, and that was from 
a defect in his eyesight ; and of the remainder only one could not 
read fluently. What would be the result if a band of boys leaving 
a colliery in England were required to read a passage from Shakes- 
peare? As to the duration of hours, the Government proposed that 
no person under 16 or above 12 should be employed underground 
more than 12 hours a day, including one hour and a half for food 
and rest, His experience went to show that there was nothing in 
this arrangement inconsistent with their health, while it certainly 
enabled them to earn good wages for their families, In many dis- 
tricts a boy of 12 could earn 9s, a week, and some boys earnt 11s. 
It was also proposed that the provisions of the Workshops Regula- 
tion Act, 1867, should apply, as this would prevent the employment 
of the few women at present occupied in collieries at night, and 
would also prevent the employment of children at improper times. 
Another improvement suggested by the Bill wasthata register should 
be kept, in which the name of every boy under 16 should be registered. 
The provisions of the Bill relating to weighing applied both to coal 
and ironstone mines, and to all metalliferous mines whatever. One 
of them was aimed at settling a disputed point between the masters 
and men. The law at present allowed workmen to weigh coal, but 
it was doubtful whether in the case of any misconduct on the ‘part 
of the weigher the master had the power to remove him, as he was 
paid by the workmen, though appointed by the master from among 
their number, The Government proposed to make the weigher irre- 
movable except on the order of a magistrate, in consequence of mis- 
conduct proved before him. Another provision much asked for by 
the miners was that the weights and measures should be under the 
inspection of a Government officer, and this was granted. The next 
and most important part of the Bill applied to the safety of the 
mine, and in this a considerable number of alterations had been 
made at the suggestion of the Select Committee. In the first place, 
it was required that proper ventilation should be continually kept 
up. The law as it stood required owners to see that such an amount 


of ventilation should be kept up as would prevent accidents under | 


ordinary circumstances ; but it appeared from evidence given before 
the Select Committee that those words were used by the magistrates 
unduly to relieve the coalowners from the obligation cast upon them ; 


it was, therefore, provided that the ventilation should be perfect, | 


It had been objected to this provision that it threw upon masters the 
burden of proving that they had provided sufficient means of venti- 
lation, and that the accident was caused by some extraordinary 
means. This, however, did not seem to him to be unreasonable. 
The master would not be without evidence to show the supply of air 
was sufficient if the proper means for ventilation existed, nor would 
it be difficult to show that there was a sudden outburst of gasora 
sudden interfering with the air passages if the accident had arisen in 
either of these ways. In spite of that, of course, an accident might 
happen; but any Judge on trying the case would perceive that it 
was due to some extraordinary cause. One of the witnesses examined 
before the Select Committee mentioned an instance where his insist+ 
ing upon a larger supply of ventilation than had previously been 
used resulted in a dreadful calamity being averted. In the mine in 
question he found on his first inspection that there were only 12,000 
cubic feet of airin a certain space, but by constant pressure, applied 
by his direction, the quantity was gradually increased until it 
amounted to 80,000 feet. Immediately after this had been done 
there burst out a quantity of gas greater in volume than he had ever 
known to escape, and had it not been for the augmented supply of 
air it must have met with a naked light before being diluted with a 
quantity of air sufficient to render it harmless, The righthon, gentle- 
man explained that this dangerous gas did not ignite till it was mixed 
with four times its quantity of air, and that it continued explosive 
until it was mixed with fourteen times its quantity of air, when it 
ceased to be dangerous, If, however, it met, in the meantime, with 
a naked light an explosion would be the immediate consequence, 
and perhaps every collier underground at the time might be killed, 


It seemed to him that there ought to be in every mine a surplus 
supply of air over and above what was required under ordinary cir- 
cumstances, and he should be ready to consider any suggestion which 
might be made for altering the clause, provided it were consistent 
with the main object in view—the securing of an ample supply of 
pure air. One recommendation of the Select Committee had not 
been embodied in the Billas a general regulation. It had reference 
to the coalowners providing timber for the purpose of preventing the 
downfall of the roof, That matter ought, in his opinion, to be dealt 
with by special rules rather than by general regulations, and he 
should, therefore, not be unwilling to revise the regulations now in 
force on the subject. The next alteration to which he would advert 
related to the mode of conducting arbitrations. Under the present 
system, when a dispute arose between an Inspector and a coalowner 
as to whether sufficient provision had been made for the protection 
of a colliery, the coalowner named five persons as arbitrators, and 
from these a selection was made by the Secretary of State. This 
mode of procedure had been found inconvenient in many ways, and 
it was, therefore, provided by the Bill that in disputes of this kind 
the old-fashioned mode of arbitration should be followed, each party 
naming one arbitrator, an umpire being appointed in the usual way, 
and the costs apportioned by the arbitrators themselves, The next 
subject was that of inspection, but it was not proposed to introduce 
any alteration in this respect into the existing system. He was fully 
aware thatin many quarters a strong desire was felt for an extended 
system of Government inspection, but he was not prepared to recom- 
mend any considerable addition to the present number of Inspectors. 
He would state the reasons which had led him to this conclusion. 
It was clear that originally the Inspectors were not intended to per- 
form the tasks which they were now called upon to undertake, of 
visiting every colliery once a year. Indeed, the number of Inspec- 
tors appointed in the first instance showed that such an intention 
could not have been entertained. At first only one Inspector was 
appointed, but five others were afterwards appointed, and the present 
number of Inspectors was12. In some quarters it had been suggested 
that all mines should be visited by a Government Inspector every 
six months, while the working miners were of opinion that the inspec- 
tion should be renewed every three months. Juries had also on 
several occasions, and particularly in both the cases arising out of 
the lamentable and fearful accidents at the Ferndale Colliery, re- 
commended a quarterly inspection of mines. Now, he would not re- 
fer, except for a moment, to the mere cost of carrying out such a pro- 
posal. Several Inspectors whom he had consulted on the subject had 
informed him that there were in their respective districts mines which 
they could not properly inspect under three or four days, One In- 
spector, indeed, stated that one of the mines in his district could not 
be thoroughly inspected under 14 days; while another—Mr. Atkinson 
—mentioned one colliery the mere cursory inspection of which would 
render it necessary for him to travel 88 miles, and at least half of 
the distance with his back bent double. He had endeavoured to 
ascertain what number of Inspectors would be necessary to satisfy, 
even in the most cursory manner, this demand for a quarterly in- 
spection of mines, and he did not believe it could be done without at 
least 200 Inspectors. Moreover, he was of opinion that the result 
instead of being advantageous to the colliers would be directly the 
reverse. (fHear.) He earnestly hoped that the House would pay 
serious attention to this question, for it was absolutely impossible 
that in a matter of such a kind there could be divided responsibility, 
(Hear.) The more responsibility the House threw upon the Govern- 
ment, the more they would relieve the coalowners from responsibility, 
Perhaps six, ten, or even twenty additional Inspectors might benefi- 
cially be appointed, and if it were found that an addition was re- 
quired it should be cheerfully made; but a quarterly inspection of 
mines would demand the large number of Inspectors to which he had 
just alluded, while the result would be that whenever an accident 
occurred the coalowners would exempt themselves from responsibility, 
on the ground that the Government Inspector had recently visited 
the mine, and certified that its condition was satisfactory. The only 
effective inspection was that conducted by the owners and managers 
of the mines (hear, hear), and on this point he would refer to a state- 
ment made by Mr. Atkinson, which showed how the very best system 
of inspection might be carried out without any Government aid. 
Mr. Atkinson stated that— 

‘Mr. Daglish, the mining engineer and general manager of Earl Vane’sCol- 
lieries, has organised a system of voluntary inspection at many of the collieries 
under his charge, by which some of the workmen are made to examine all parts 
of the mine at stated intervals, to ascertain, as far as they can, the state of the 
air-ways, and to consider the general state of the mines with respect to safety, 
and to report in writing to him the result of their inspection and investigation ; 
and I have reason to think it answers a good purpose, and gives general satisfac- 
tion to the workpeople employed in the mines ; and I should anticipate receiving, 
as Inspector of Mines, a complaint from the workmen if they found anything dan- 
gerous and requiring my attention, unless the danger was such as to admit of 
being quickly remedied, and the agents arranged to have it rectified at once.’ 
This practice of the men taking into their own hands the inspection 
of the collieries was self-working; it operated every way, it met every 
danger asit momentarily arose ; and he was also glad to say it was not 
restricted to the district inspected by Mr. Atkinson, but was esta- 
blished in many other parts of the country. A large coalowner in 
his own part of the country stated to him that he not only encou- 
raged his workmen to give notice of any danger which might be ap- 
prehended, but he always gave a money reward to any workman who 
discovered any real danger. (Hear, hear.) He believed that in the 
enormous majority of cases the employer or head agent would not 
neglect any caution so conveyed to them. The system he had just 
described was one of mutual confidence which ought to exist between 
master and men. The Government might contribute to their safety, 
but only in a very slight degree, and he, therefore, implored the 
House not to sanction any material departure from the system already 
in force. He had seen it asserted, he believed, by some member of 
that House during the recess that he had said the only duty of an 
Inspector was to go to inquests and examine into the causes of acci- 
dents after they had happened. Now, he denied that he ever made 
such a statement, An Inspector ought to acquaint himself with the 
general condition of the collieries, and it was also his duty to pay 
attention to any warning given to him of danger existing in a mine, 
Indeed, there was not a single Inspector who had not during the past 
year received many such notices, or who had not immediately acted 


/upon them. He felt satisfied that the substitution of Government 


agency for the natural interests of the masters and workmen could 
not be attended by beneficial results. There remained, he was happy 
to say, but one subject on which he need detain the House, and that 
was the alteration with respect to penalties. Under the Act as it now 
stood the infringement of the rules by the owner or his agent was 
punishable by a fine of not more than 20/. and not less than 2/., with 
a continuing penalty of 1/, for every day the offence was committed 
after the receipt of notice. ‘'nfraction of the rules by the men was 
also visited by fine, or, if the offence was sufficiently aggravated, by 
imprisonment at the will of the magistrate, The workmen had justly 
expostulated at this distinction, and it was his belief that if it could 
be shown that there had been any neglect on the part of the owners 
or their agents, and that this neglect had knowingly been committed, 
they ought to be liable to imprisonment as well ss the men, espe- 
cially as there was in their case greater knowledge and less excuse. 
(Hear.) In connection with the last Fernley Colliery explosion, it 
was proved that several of the workmen had warned the viewer of 
the danger that existed in certain parts of the mine. He neglected 
to take any precautions, and the result was that an explosion oc- 
curred, by which upwards of 100 persons lost their lives. It certainly 
appeared to him that if no such explosion had occurred the negli- 
gence of the viewer was as deserving of imprisonment as would be 
any infraction of the rules on the part of the workmen. (Hear, hear.) 
He perceived that only lately a workman was sentenced to three 
months’ imprisonment for lighting his pipe in the mine, and there 
could be no doubt that the punishment was a just one; but, con- 
sidering the danger which attended neglect on the part of the owner 
or his agents he thought that it was simply a measure of justice that 
both parties should be liable to the same punishment (Hear, hear.) 
There was doubt, too, that at presenta workman when punished re- 

ceived a great deal of sympathy from his fellow-workmen if he were 

sent to prison, and that if he were fined the money was subscribed 

for him. This was the case even when his offence was one which 

exposed the lives of his fellow-workmen to great danger, and he be- 

lieved that when the masters and workmen were placed on the same 

footing this feeling would to a great extent disappear, and the work- 
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men would take a juster view of their duties towards each other, and 
visit with indignation, instead of sympathy, the conduct of those 
who by their recklessness imperilled the lives of others, (Hear, hear.) 
He trusted that the House would accept these alterations, and assent 
to the passing of a measure which had already received the appro- 
bation of both masters and men. 

Dr. PLAYFAIR corroborated the right hon. gentleman that four- 
fifths of the accidents in collieries were due to mechanical causes, and 
one-fifth to chemical causes, and that a more extended acquaintance 
with mechanics would tend materially to reduce the number of acci- 
dents. The deaths from accidents arising from chemical causes 
numbered about 200 in the course of the year—scarcely more than 
occurred from the ill-regulated traffic in the metropolis, The former, 
however, excited more sympathy, because, instead of happening in 
isolated cases, 50 or 100 men were usually swept away at a time, 
Accidents in collieries had increased since 1815, when Sir Humphry 
Davy discovered the safety-lamp, partly from the fact that more mines 
had been opened, ard partly because miners were now enabled to 
open fiery seams which they had previously not dared to attack. Since 
1835 there had been abundance of enquiries by parliamentary com- 
missions and committees on the subject of mines, and their recom- 
mendations resolved themselves into two main conditions of security 
—full responsibility and competent knowledge on the part of em 
p'oyers and employed. _ The responsibility rested primarily upon the 
owners and the officers of mines, and should always be sharp and 
well-defined. He was, therefore, glad to find that the proposal of 
the right hon. gentleman did not in any way contemplate a diminu- 
tion of that responsibility. With regard, however, to competent 
knowledge on the part of employers and employed, he was not satis- 
fied with the provisions of the Bill, and he was glad to hear the 
right hon. gentleman state that that must be the subject of future 
legislation. The main security for the health of the miners and 
safety against explosion was sufficiency of ventilation, which in coal 
mines, though, of course, far more complex in its character, was 
conducted much on'the principles of ventilationin that House. But, 
in addition to the magnitude and extent of the workings in many 
of the collieries, there was the danger arising from sudden outbursts 
of gas, and from a change in the barometer driving foul air into the 
ordinary workings from the “ goafs,” or vaulted arches, where it was 
continually being generated. With nosuch dangers as these to guard 
against, the House, nevertheless, did not in cheir own case leave the 
ventilation solely to the hands of experienced servants, but com. 
mitted the whole business to the care of a chemist of high eminence. 
The miners had petitioned that the deputies and overmen should 
be subjected to a scientific examination previous to the mines being 
placed under their charge. The masters and the mates of ships were 
compelled to undergo examination, and it was quite as reasonable 
that those by whom the working of mines was superintended should 
be subjected to a similar ordeal. As the right hon. gentleman had 
explained, however, there were difficulties in the way. There were 
viewers of great experience and utility who could not pass an exa- 
mination; but the same difficulty had to be met when Parliament 
had set about protecting those whowere engaged in navigation, and 
it had been successfully overcome; so that seamen had now the ad- 
vantage of the ability which was testified by the possession of a cer- 
tificate. Let him remind the House that a series of Commissions had 
been appointed to enquire into the subject, the first of which con- 
sisted of Sir C. Lyell and Prof. Farady; the second of Sir H. Dela- 
beeche and himself, and the third of Prof. Phillips, All those per- 
sons had made special enquiries as to the most effective means of 
Giminishing the number of accidents in mines, and had come tothe 
convlusion that that object could not be attained without increased 
superintendence and a greater degree of intelligence on the part of 
the workmen. He would not weary the House with quotations, but 
he might observe that one of the most eminent physical philosophers | 
this country had produced—Prof. Faraday—had stated in his report 
his belief that if the education of the miners generally, and especially 
of those who were set over them, could be materially improved, it 
would conduce more to the security of life than any system of par- 
liamentary inspection which could possibly be devised. He re- | 
gretted the Committee of 1867 had not recommended a change in that 
respect. They, however, were not unmindful of its importance, 
which had been signally illustrated in the enquiry into the Haswell 
explosion, He himself had descended the Jarrow Mine, when 600 acres 
were filled with explosive gas. The ventilation had been disturbed, 
and could not be re-established except by sending water down the 
shaft. The safety of the exploring party depended upon the exercise 
of the highest intelligence which could be afforded them in the mine; 
but they found that their two guides, the deputy-foreman and the 
waste-master, could neither read nor write. The right hon. gentle- 
man had stated to the House how defective education was among | 
the mining population, The Committee of 1867, however, did not 
take the schools of the mining districts out of the national system, 
but suggested that the instruction given in those schools should be 
regulated by the circumstances in which the population were placed. 
Now, he was unable to understand why it should be, but he pre- 
sumed the Committee of Council had never paid any attention to 
that suggestion. He should like to know why persons employed in 
mines should not be instructed in the principles of the safety-lamp, 
and made to know that when the gauze of such a lamp was pierced | 
in order that the miner might light his pipe it became a lamp of | 
danger. Norcould he understand why the men should not be taught} 
something of the properties and uses of timber, as applied to sup- 
porting the roofs of the mines. Those were very simple elements of 
knowledge, but in this country they seemed, nevertheless, to be placed 
beyond the range of miners. He merely wished to add that he did | 
nt in the least desire to oppose the Bill before the House. He looked | 
upon it as a Bill wisely drawn and calculated todo good. It would| 
be very wrong in him to let it for a moment be supposed that he was 
ignorant of the zeal of the right hon. gentlemen the Home Secre- 
tary with the object of imparting useful technical knowledge, but 
he hoped the mining profession would understand that when the 
3111 was discussed it was in the belief that they were not getting that 
full amount of security which was desirable, and that it would be 
necessary, if to establish safety in mines was their object, to sup- 
plement the Bill by another measure for the purpose of providing 
that scientific knowledge on the part of the viewers and superinten- 
dents without which we must expect a constant succession of acci- 
dents. (Hear, hear.) 

Lord ELCHO was glad that the hon. gentleman who had just 
spoken, and who had acquired personal knowledge of the question 
under discussion as a member ofa Government Commission, had given 
the House the benefit of his views with respect to it. The import- | 
ance of the Bill, of which the Home Secretary had moved the second | 
reading, could scarcely be overrated ; indeed, considering that its 
object was to provide for the safety of a population of 350,000 per- | 
sons, it was almost worthy of ranking with the two great measures 
which the Government had already introduced. The utility of the | 
object which the right hon. gentleman had in view being admitted, the | 
question was how that object could best be attained. How far, then, 
did the Bill represent the opinions of the miners themselves, and how | 
far were its provisions approved by theemployers? Last year three 
or four conferences had been held between the miners and the owners. 
The hon. member for North Durham, who employed 10,000 men, and 
who had great personal experience in the working of mines—for he 
had stated before the Trades’ Union Commission that he had begun | 
life in the pit—the hon. member for the City of Durham, the hon. | 
member for Wigan, the hon, member for Stoke, the hon, member 
for Wednesbury, and the hon. member for East Stafford, who then | 
conferred with the miners, might be taken to represent the most in- 
telligent views entertained among coalowners in that House, and they | 
had been met by a most intelligent body of working men. If anyone | 
doubted the value of conciliation and arbitration between operatives 
and their employers he should have witnessed the frank and manly 
spirit in which they had been met by the men, and in which ques- 
tions in which both parties were interested were discussed, The re- 
sult of the meetings which had been held last year was that certain | 
amendments were agreed to and placed on the table of the House, | 
On Friday last the hon. members for Wigan and Stoke had an inter- 
view with two delegates of the miner-, and they had gone through 
the Bill and the amendments to which he had just referred. As to| 
education, they had not discussed that subject, because they thought | 























1t would have been, so far as they were concerned, brought within 
the scope of the general educational Bill of the Government, But 
there were other points of great importance to which their attention 
had been directed. The measure before the House provided that no 
child under the age of 12 should be employed in a mine, but that 
between the ages of 12 and 14 children might be so employed for 
12 hours a day, with an hour and a half’s interruption for meals. 
Ten hours were, however, to be allowed to elapse between the periods 
of their employment, and thus practically the children might be em- 
ployed for 84 hours a week instead of 72, Last year the position 
taken up by the miners was that 18 hours should he allowed. But 
& compromise was arrived at, by which children between the ages of 
12 and 14 might work 50 hours in the week, and children between 
14 and 16 years 56 hours a week ; but in no period of 24 hours were 
they to work more than 12 hours from bank to bank—that was to 
say, from the time when they went down into the pit till they emerged 
again into the light of day, The coalowners laid great stress upon 
the need of non-interference with the running of their machinery, 
and of being able to run this for ten consecutive hours ; but even- 
tually the compromise whieh he had mentioned was arrived at. He 
hoped his right hon. friend would not object to the insertion in the 
Bill of some provisions giving effect to it—at least that he would not 
refuse to give it his favourable consideration. One amendment had 
been inserted which was perfectly fair, and was clearly in favour 
of the employers—this was that if the master objected to the 
weighman whom the men might appoint he should have the 
power of going before the magistrate and getting him dismissed. 
He next came to the question of registry. There was to be a registry 
of young persons under 16 employed in mines. At the meeting on 
Friday it was thought very desirable that this should be extendel 
so as to include all persons employed in the mines, and an illustra- 
tion was given of the need for such a provision. In one of the un- 
fortunate accidents that had occurred it was impossible to discover 
whether a particular man was below at the time, and his brother, 
having searced for him incessantly for days and days, at last went 
out of his mind, the fact being that the missing man, without the 
knowledge of any of his family, had gone off to another part of the 
country, and was perfectly safe all the time. His right hon. friend 
proposed that of the 12 hours which children were to be allowed to 
work one hour and a half should be set aside for meals, The note 
which had been made on this proposal war, “ Well intentioned, but 
impracticable.” Persons well acquainted with the working of mines 
stated that children were employed in such very different modes— 
some with their parents, some with contractors, some in charge of 
doors or workings which they could not leave—that it would be im- 
possible for them to give regularly an hour and a half to meals ; the 
workings also were of such vast extent that it would be impossible, 
even with an army of Inspectors, to enforce the observance of such a 
rule, The 18th clause was thought to require amendment, as being 
too stringent in its terms, A mine in which ordinarily the ventila- 
tion was perfect might, through some accident whichcould not reason- 
ably be foreseen, such as the liberation of gases by the falling of the 
roof, have the whole current of air displaced. Words ought to be 


| introduced into the clause guarding its operaticn against a contin- 


gency like this, which might happen in the best regulated mine. The 
amendment which was proposed had been agreed to, both by the re- 
presentatives of the men and of the owners of mines, last year, and 
this year they had endorsed their former decision. Last year there 
was a distinction between the penalties which could be imposed upon 
masters and men, the latter being liable in certain events to imprison- 
ment, while the owners could only be punished witha fine. This year 
the penalties had been assimilated, and accidents produced by care- 
lessness were now punishable in either manner, at the discretion of 
the Court. Both mine owners and miners, however, felt that the 
clause required to be very carefully guarded. As the matter stood 
both parties felt that they were liable to be caught in a legal mesh. 
A mine owner might be at a distance—attending the Ecumenical 
Council, for instance (a laugh)—and in case of accident might be 
summoned home to undergo imprisonment. Since he entered the 
House that evening the same point had been suggested to him even 
more strikingly. Lord Granville, who was a great coal owner, might 
be leading the deliberations of another assembly, and be called away 
to answer for carelessness on the part of some of his viewers or his 
managers if an accident in one of his mines led to loss of life. (Hear, 
hear.) But the real question, afterall, wasinspection. (Hear, hear.) 
On that the miners felt more strongly than they did on any other. 
The name of “ Inspector” was a misnomer (hear, hear), for the In- 
spectors did not profess to go into the mines ; they merely held an 
enquiry when an accident had occurred. Accordingly, they might 
with much more truth be called “ accident enquirers.” Any attempt 
at inspection under present circumstances must obviously be a farce, 
With a staff of only 12 Inspectors it was impossible to attempt it ; 
and his right hon. friend did not propose any change in the number 
of the Inspectors, though he pointed out that by the consequences of 
what they had already done the ratio of deaths from colliery acci- 
dents had been materially reduced. He accepted the statement of 
his right hon. friend, that if the number of deaths in proportion to 
the quantity of coals raised had continued at its former level we 
should now have 1500 deaths annually, instead of 1000. But that 
was an argument for going further in the same direction. (Hear, 
hear.) And whatever might be the present duties of the Mine In- 
spectors, the wording of the Acts of Parliament under which their 
office had been created clearly showed that the intention of Parlia- 
ment at the time those Acts were passed was that there should be a 
bona fide inspection. The preamble to the 13th and 14th Victoria, 
cap. 100, ran thus :—“ Whereas it is expedient that provision be made 
for the inspection of coal mines, be it enacted” that the Secretary of 
State do appoint Inspectors, Under the 18th and 19th Victoria ad- 
ditional Inspectors were appointed. The 23d and 24th Victoria (1860) 
repealed the former Acts, save as regarded the appointment of In- 
apectors, and section 16 of that Act was as follows :— 

“It shall we lawfal for any Inspector to enter, inspect, and examine any coal 
mine, colliery, or ironstone mine, and the works and machinery belonging there- 
to, at all reasonable times by day or night, but so as not to impede or obstruct 
the working of the said coal mine, &c., and to make enquiry into and touching 
the state and condition of such mine, and the mode of lighting or using lights 
in the same, and into all matters and things connected with or relating to the 
safety of the persons employed in or about the same, and especially to make 
enquiry whether the provisions of this Act are complied with ; and the owner 
is hereby required to furnish the means necessary for such entry, inspection, 
examination, and enquiry.”’ 

The 17th clause was in these words :— 

**If any Inspector find any matter, thing, or practice dangerous or defective, 
80 a3, in his opinion, to threaten bodily injury to any person, he shall give notice 
to the owner or agent, and report to the Secretary of State.’’ 

If the owner objected arbitrators were to be appointed. The 19th 
clause was to this effect :— 

** In case of accident, loss of life, or personal injury from explosions or other 
cause, the owner or agent Is toreport the same to the Inspector of the district.” 
Now, he contended that those clauses would never have been so 
worded if it had been intended that the Inspector was to wait tillan 
accident had occurred, or till somebody wrote aad told him that 
there was danger. The Inspector was not to come into play just 
when the mine was in an abnormal state. They were not to lock the 
door after the steed was stolen. Looking to the plain English of 
the fact—looking to what was done in foreign countries, the system 
of inspection adopted in America, in France and Belgium—looking 
to the legislation they had themselves adopted for factories, he could 
not but think that the House might do one of three things—either 
carry out the wishes of the men that there should be proper inspec- 
tion, no matter if it cost some money—an army of Inspectors—they 
had 40 or 50 factory Inspectors—or they might change their name 
and call these persons enquirers into accidents ; or they might adopt 
the proposal of the member for the University of Edinburgh, that 
in all cases the overseers and managers of mines should be properly 
examined. This was a matter on which the miners felt most keenly. 
They looked on inspection as the whole soul of the Bill. At the 
meeting which was held on Friday he ventured to make the proposal, 


| in order to bring about a better state of inspection, that each Inspec- 


tor should be directed to inspect the mines in his district every six 
months, and report the state of ventilation, &c., to the Secretary of 
State. That was accepted by the men, by the member for Durham 
City, and by the members for Stoke and Wigan. When the House 
went into Committee he might think it his duty to try that question 
in the lobby. He hoped the House would be prepared to show that 
they were inclined to pay attention to the something like remon- 








strance which had been addressed to them, and,would urge the Govern. 
ment to give something more definite in the way of inspection than 
they now had. (Hear, hear.) 

Lord MILTON quite agreed that they could not afford to do away 
with the inspection of mines. It was not just that every respongj. 
bility should be thrown on the shoulders of agents without any super. 
vision and without the power of carrying out the rules and regula. 
tions they might make. 4% »y could not prevent accidents unlegs 
they were there personally. it was impossible to prevent men smok. 
ing; they would smoke, which not only endangered themselves byt 
threw the onus of responsibility for any accident on those who were 
not responsible for their individualacts, With regard to inspection 
he entirely agreed with the noble lord. He hoped, if Inspectors were 
not done away with altogether, they would be post mortem Inspectors, 

Mr, PEASE thought his right hon. friend had taken quite a prag. 
tical view of this matter. He was exceedingly happy in his attempt 
to consolidate the statutes relating to mines. The Bill promised in. 
spection, which would materially add to the safety of those who 
worked in mines. He suggested that his right hon. friend should 
schedule at the end of his Bill the Workshop Act of 1867. He algo 
hoped some little time might be allowed to elapse before they went 
into Committee on this Bill. The question ought to be fully inves. 
tigated, not only by masters but by men, throughout the mining dig. 
tricts. With regard to education, he was prepared to go a good deal 
further than his right hon. friend. No boy under 12 years of age 
should be allowed to go down a pit unless he had a certificate that 
he could read and write. In well-regulated collieries boys under 12 
were not allowed to go down a pit, but the consequence was that men 
who were most anxious to get the greatest amount of work moved 
off to collieries were little boys were takenin. Now he thought that 
acted harshly. He would give every mine owner who provided for 
the education of children belonging to his mine power to deduct ld, 
in 17. from the wages of the men, provided that the children were 
sent to aschool under Government inspection. The impression which 
was entertained of the rough and hard character of the miners would 
not bear the test of investigation. Comparing the wages of the 
miners in the district he represented with the wages of the agricul. 
tural class in the eastern and southern counties, he found that the 
amount of money received by the former would enable them to live 
much more comfortably than the latter. The result was that the 
morals, the whole condition, and education of the miners were much 
better attended to than those of the labouring population in a great 
portion of the kingdom. He had seen the rules and regulations of 
one of the large collieries in South Durham, and he could assert that 
it would be impossible for an ignorant man to carry them 6ut, for 
the overman and his deputies had before the commencement of work 
to go down into the pit to ascertain that all the parts were in safety, 
and that they must pay due attention to the lamps and to the baro. 
meter. These were duties which could not be confided to ignorant 
men, and yet were daily and duly discharged by hundreds of persons 
in the coaldistrictsof England. With regard to inspection, he would 
be the last to grudge any amount of it, but it must be remembered 
that the persons in charge of the mines were men of the highest 
scientific attainments, receiving 800/., 10007., 15002., or even 20001, g 
year, and the Government could not place individuals of inferior 
talents above them. The Inspectors must be their equals, and a sub. 
Inspector who might be an overman’s brother or brother-in-law would 
not be tolerated by them. With regard to the education of the pit- 
boys, he should not be afraid of handing to the great majority of 
those employed in the North of England any volume of standard 
English literature, and asking them to read passages fromit. After 
the Hartley Colliery accident a sum more than sufficient to meet the 
wants of the widows and orphans of the sufferers was accumulated 
through the generosity of the public, and the surplus was distributed 
among different coal districts. In the North of England it was de- 
termined to make the sum apportioned there the nucleus of a benefit 
society, which now numbered 11,000 members, and had a sum of 
10,000/, already invested in Consols, That benefit society was now 
relieving 136 poor widows, 176 children, and a certain number of 
disabled men. He was convinced it would be of great advantage if 
this example were followed in other coal districts. It was stated at 
a inquest by a Government Inspector that the great majority of the 
accidents in mines might be attributed to excess in drinking on the 
part of the men. Now, he believed that, on the whole, the pitmen 
might le considered not a drinking set, but facilities afforded under 
the state of the law led to drinking on pay-nights and on the follow- 
ing Sundays and Mondays. By the acceptance of amendments in 
Committee he hoped that this fresh attempt at legislation on the sub- 
ject would have all that fruition that every member of the House 
must heartily desire. 

Mr. LIDDELL rejoiced to find that there was no intention to offer 
opposition to the Bill at this stage, because he had never before seen 
such a disposition on the part of both masters and men to discuss 
this question in a calm and conciliatory spirit, and he hoped that hon. 
members would approach the details of the measure ina similar spirit. 
He further hoped that the House would not attempt in any way to 
remove the responsibility from off the right shoulders, because over- 
legislation would either transfer the responsibility to the wrong 
shoulders, or would make that responsibility itself too heavy to bear. 
The hon, and learned member for the University of Edinburgh ap- 
peared to support a view which occupied the attention of the Com- 
mittee—that viewers employed in mines should be subject to exami- 
nation, and, presumably, should hold certificates; but the committee 
declined to make a recommendation to that effect because they 
thought, and he still thought, it wiser that the responsibility for the 
election of their servants should rest upon the owners and managers 
of mines. In the first place, there was very great difficulty in obtain- 
ing a competent body of examiners, Then the change would require 
a revolution in the office of the Privy Council, because it made grants 
only on examination in elementary subjects. He had always thought 
that if you could give a child a good sound elementary education, 
technical education would follow almost as a matter of course, and, 
therefore, he did not attach the same importance that some did to a 
special technical education for the benefit of the children of the 
working classes of this country. There was a principle involved in 
clause 18, which required that an adequate amount of ventilation 
should be constantly produced in every mine, Whether just or un- 
just, that clause as it was worded had produced something like a panic 
in the minds of mine owners, It was a maxim that the law held a 
man to be innocent until he was proved to be guilty, but the clause 
would hold a man to be guilty until he proved himself to be innocent. 
There was a precedent for this sort of legislation in the Habitual 
Criminals Act of last year, but he trusted the right hon. gentleman 
did not wish to treat mine owners as suspected persons, and would 
be disposed to modify the clause in Committee. As he believed the 
right hon. gentleman was prepared to give ample time—something 
like a month—for the consideration of the Bill before the House went 
into Committee upon it, and as he trusted the right hon, gentleman 
would not object to some discussion of the principles of the Bill on 
the motion to go into Committee [ Mr. Bruce assented], he would post- 
pone further remarks, 

Mr, LANCASTER, who said he represented a population lagely 
engaged in mining enterprise, and had been himself for 30 years 
engaged in mining operations, thought the real source of danger had 
been overlooked. The coalowners Jaboured under disadvantages 
similar to those of the Irish tenants, for there were certain covenants 
and conditions they were bound to accept. Coal fields being of limited 
extent, there was competition to secure collieries, and those who 
worked them were obliged to accept such convenants as the land- 
owners imposed. This led to artificial boundaries and goafs, and 
conditions that a certain portion of coal should be paid ior in one 
year whether it were worked or not; and the consequence was that 
collieries were worked in an unscientific manner, This was a serious 
disadvantage, arising from the ownership of the property. We had 
admitted the right of inspection, and we could not stop where we 
were; we should be compelled to carry out inspection more efficiently! 
He had enquired into the modes of working and inspecting mines in 
Belgium, Prussia, and France; he must say that the system of in- 
spection adopted in those countries was very much more efficient 
than that of this country; and the reason was that coal fields were 
leased with a view to their being scientifically worked from the first. 

Until the same plan were adopted in this country you would not have 
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n- efficient inspection. Inspection should begin when the colliery was| and prudence of the workpeople. However plausible in theory the | that kind in the factory districts would be placed at a disadvanta, 
An opened. Under the Code Napoléon the mines were taken possession proposal for an examination of all viewers and managers of. mines | compared with other branches of industry in which children wo 
of by the State, the owners receiving a fair royalty upon the work- might be, there were great difficulties in adopting that suggestion ; | also employed. The parents sent off their children at eight years of 
ay ing; and some such course should be adopted here, though, of course, | but there was nothing to hinder their doing all in their power toim- | age to the factories, where they remained until they were 13, and 
si. the owners should not be deprived of their property. He could give | prove the education of the miners, He regretted, indeed, that this | were then indisposed to follow the less attractive form of industr 
aT. Jaring instances of the evils which now, for example, attended the | Bill, which contained so many valuable amendments in the law,did|in mines, The effect of declaring that no children under 12 should 
a. working by separate sets of lessees upon the same ground, In dis-| not directly touch the education of the miners, Hisright hon. friend | be allowed to work in mines would be that the children would be 
88 tricts where the land was insmall divisions there were generally more | said the certificate that a child had been able to read and write was | driven away from the collieries, and the result would be a rise of 
k- accidents than in other places, such as falls of roof, floodings, and | often really worthless, and it was very probable that the certificate | price in an article of the first necessity It did not appear that th 
ut so forth. While many of the managers of mines were men of first- | as hitherto required actually was so. While the schools did notsuf- | Committee had made this recommendation from eousibentbeda an 
re elass education, and also of great practical experience, it was neces- | ficiently cover the country it was impossible to expect parents to send | humanity, because in their report they stated that the employment 
a, sary that the younger men should receive a technical as well asa prac: | their children to school, and, therefore, they could not obtain such | given to boys was not usually of a laborious character He thou ht 
Pre tical training. He hoped that as to some of these questions the Home | certificates from a certificated master as reliance could be placed upon. the difficulty of combining their employment in mines with th i 
rs, Secretary would take a bolder course than that adopted in the Bill. | But he looked forward to the time when the Bill brought in the other | education would be met, as he su seeed leak ear, by allowing b we 
Ac. Mr, GEORGE ELLIOT, having mixed with thousands of working | night by the Vice-President of the Committee of Education would | of from 10 to 12 to work on pe to 2 days ; xt Ie. er the Saber 
apt men, with whom he generally had good relations, thought he was | come into operation. (Hear, hear.) He did not see, therefore, why | proprietors in question found that the odnontlenal eluhess had : xd 
gl correctly representing their views as to the safe working of mines | they should abolish the certificate required from the child, It would restricted the employment of boys from 10 to 12 that itw can rth 
Tho when he said that the attempt to put the whole mines in the country | be an improvement if the age below which a boy could not be em- | their while to employ them The Bill contain d r = ‘esoaal 
uld under such an inspection as that which had been indicated would be | ployed underground were raised to 12 years. A boy might be em- | tency because it applied the provision 3 of the Worksho s Renting 
so simply impracticable. (Hear.) Moreover, he believed that a system | ployed aboveground, and might afterwardscome to work underground | Act to all the young persons em slo red t the pit’ ; th hil hen 
ent of that kind would be attended with much less security than the pre- | at the age of 12 just as ignorant as he was at 10, He would suggest employed underground ‘esca al at - eed pee rat ae ; h i 
An sent system. The best guarantee against accidents was afforded not | whether they might not provide that where there was a school with | liery population in his sstehtboushoad eure the ional AE be ne 
— by Acts of Parliament, but by the pecuniary interests and the lives| a certificated master within a certain distance of the pit a certificate | tion of the people, and this arose from the ineffi si f the an 
eal which were at stake, He was clearly of opinion that the present | from the child should berequired. The effect of that would be very | tional provision for them. One great diffic it seer ni hi ome 
mode of inspection was better than the minute and frequent inspec- | beneficial, and when the Bill of the Vice-President of the Education | liery proprietors themselves had Parra cy te ek ve i ns of thals 
at tion which was proposed. The existing system might, however, still | Board, which he trusted would receive the sanction of the House in | workpeople, which rendered it impossible t 7 roti tae “ 
12 ‘be improved. For example, he thought there should be an increase, | all its main provisions, came into force, and the schools covered the the laws of supply and demand = - tin the wah ue “The 
nen though not a large one, in the number of Inspectors, and that weekly | country, the system would be self-acting—they need not come to Par- | colliery proprietors in his nei aearbeed x h aa of wages, The 
ved or fortnighty reports should be made to them, setting forth the ad- | liament again; and whenever a school was brought within a reason- las it was at present in respect % childr — soe 7 oy — ~ nd with 
hat ditions made in the working of the mines, the number of air pas- | able distance from the pit, there the certificate might be required. lthem. The Low Moor ie Compan oa d ith I a pepe Me 
for sages, and other statistics of this description. These returns would | He hoped soon to See a great improvement in the education and in- | the plan of working the boys poy one ia ok : > se at pone 
‘ld, be made to the Inspectors of the several districts, whose business it | telligence of the miners, which they knew was rapidly advancing ; ‘had all run in one sinbee~ thi ext idee of tly F ee 
vere would be to see that the collieries did not retrograde with respect to | for they would thus obtain what he believed was the only real security | shops Act to children employed = diffe * t 7 oF gp ene ok 
tich the security provided against accidents, and who, comparing the con- | against the great loss of life in that branch of industry. : (Hear hear ) | and he could not cidawetatalt wh y the ow komen Me rye A 
yuld dition of one colliery with another by means of these statistics,| “Mr. GREENE, having myself brought that subject before the | duce an exemption and vaiabion in tl y* ‘tae vue cated 
me might stimulate the collieries by the example of such as were better | House some two years ago, must express his satisfaction that the underground. He trusted that the seit ben. piatlonsen aut: 
'the managed, co bd gp od pede Saag rercegh adler pees aie spt“ Home Secretary had now undertaken to legislate upon it. There | consider those points when the House went Committee. 
live appoin , And tt »! scarcely credit | were many valuable points in the measure before them, Oneim-| _ Mr. BROWN regarded the introduction of the present Bill by the 
how difficult it was to find the right men who really understood their | portant question related to the inspection of mines, and on investi- | right hon. gentleman with the greatest satisfacti 4 
; the business. The management of adangerouscolliery was notaneasy duty. | gation he found that the miners felt strongly on that matter. At the regret the House agreeing to at pe - Po sage: stlinar Paar 
uch It wasadisagreeable, uncomfortable duty, attended with great labour ; | inquest on the Ferndale accident the jury recommended that the in- | 10 years of age to b ic ork 4 yd ste pest cg ling children under 
reat and though he did not wish to disparage education in its primary or | spection should be made once in three months He would not pre- | the aubject of the “ aaa re i. enc ~ <A — conditions, Upon 
8 of more technical form, his experience was that a man who had worked | sume to say precisely how often it should be made because an thie. jection to a wher pes = 4 Chie ia = = rt hie shvong 60> 
= ry — _— py 47 we a yi practical know- | dicious interference with mining operations was to be pach dation ninth aaae (Hear.) en continually in debt, degra- 
’ dge such education as he had picked up is . , 1 ay : “ eal wo D ; jn, and misery. (Hear.) 
vork ae tegehoertien than a more sotentific but is suaaiod acanone a aaiack Mae thought the remap 6 Rep apne tag Me ae - id whe — ~ = cy ae with very great attention to the debate, 
fety, (Hear, hear.) He believed the country was fortunate in the class | be two shafts in mines; for the securit of hie week sane ~: st ool aniie ft ‘lite te the labor mer oy a yey oa ites. In 
aro. of Inspectors it had at present, that they had been chosen with great | greatly depend on the arrangements f : tilati t ! . ly to th s comditads alt tae tse oo ee Beeee th Coe 
rant care, and that they did their work well, With respect to the hours liance hod bene placed on the cobele llegar peel ethene rao otate fal te kn wo of lagna coil of the thomuaee 7 
"SONS of labour, there was great difference of opinion on that subj i ; + : te pp Pema recmagedcge n bape , on behalf of the Government, 
ould Bees tos X cae Gaunt. Wie wedded oe th athe pg Rive oe eae ee Cree Hee when the condition of the a a —- on going into Committee on the Bill. 
ered that they should work three or four days a week, but these should Mr. RODEN, as one who was personall ted with tl Ni tl yt pore sit by wage Be a ee eee ee * o— 
shest be full days—(hear, hear)—and they might go to sel 4 PRA cadet me ape? fat the s personally connected with thecolliery | their constituents upon @ question affecting so deeply the interests 
f y ar, r y might g chool for the re- | interest, entirely disclaimed any want of sympathy with the work- | of the mining districts 1 und ose cir 3 
01, mainder of the time, For the last 18 months there had been more | ing miners, or any unwillingness to meet tl ? 8 nt ti rege se to: - ‘it tl ag — oe at Chace ereuennenens he should pro- 
erior bitterness, vexation, and loss than he could describe about the man | that important subject. He agreed with eh. sheniier tor Hor- | porhe Bill was i - pr py ri ee ee 
) sub- who weighed the coal, and allowing to the simple circumstance that | thumberland that one clause in that Bill went far to alter th + ae | ps Ce 
vould he was paid by the men. He had occasion in one of his collieries to | of legislation in this country. Under that ‘inom a heed ae aux | Gata em ep 
pe discharge one oi a reagel there was a strike in consequence for | according to the old law, to be held innocent until lie waa paened FOREIGN MINING AND METALLURGY, 
ak — hee 10.0008 ong A gen atin pl to say that a loss of not | guilty, but must prove himself innocent in order to be accounted|, The forgemasters of; the Moselle, the Meurthe, and the Ardennes 
After or be . ni ook contgres anys was the result, He would} so. When the Home Secretary came to reconsider the effect of that have held a meeting at Metz, with a view to the establishment of a 
at the pa ry ry heal ; eh ‘pind ) ave an appeal to a magistrate to clause he would scarcely insist upon its retention. Under its opera- | committee, which is to meet once a month, and establish an organ 
lated in lie witte face yg ~ niet — anxious duty to get tion, whenever an accident occurred in a mine its manager, in a !ora journal. In the second place, the forgemasters of these “ies 
buted they should endeavour : do was to niet, amar to. oleae majority of cases, would at once leave the country; or, if it were | have solicited from the Minister of Commerce a modification of the 
ay y essa, ‘ts ean the belies Wl 8 op sponsibility | otherwise, they would have an inferior class of men managing mines, | decree of Jan, 9 on warrants. The modification consists in the ren- 
on] a persons who managed feel it, and to get the | who would take the situation with the risk. It was 33 dering identical the regime lied ir 2 
enefit workmen themselves todo so. H Id no ders : ies ergs ; ne risk. It was often assumed | (ering lenbical the regime app ie both to iron and pig. The Gorey 
ee jer ntame sesc 1 peda th — n . un lerstand how it was | that coalowners did not do their duty by the workpeople; but there | Works, in the Moselle, have concluded a contract for 500 tons of 
; now which endangered their lives, iuples tes oon Hak ein - ja fewer accidents = mines, taking everything into consideration, turn-table plates, at 127, 4s. to 127, 83. per ton. Affairs have scarcely 
er of managers were not allowed to work a pit as they wished oa: oe ; ~ of baer occupations in the kingdom. The clause to which he | Tesumed a regular current upon the Paris market ; quotations are, 
age if of the country with which he was acquainted two men aa tt oe i 1A re erred was drawn so widely that by it the owner and everyone | nevertheless, pretty well sustained. The Alforville rolling-mill, in 
red at a boy, were accustomed to work ina pl ie 5 Page resi engaged in a mine were made liable to three months’ imprisonment. | the Seine, constructed recently, has been brought into operation b 
y, wer ‘ a place 12 yards wide ; they would | There were members of that and the other House of Parliament who | its proprietor (M. Mazeline). The total i ‘ts i is 
of the not work in a less space, The consequence was that three times the | might be innocently placed that noxiti use of Parliament who tate Franee is th 7 — e tota imports of pig and castings 
n the quantity of timber was required, and three times the extent of roads pas, ct = harm rah ne sdlap Povegad simeerrm P. would be highly nce in the first eleven months of last y ear were as follows :— 
itmen had to be kept open, while three times as much gas was gencrated | time minerals, in theory at least at sate to the a, ye sees Imported duty free ...ceesseeseeees Sit coe Png a 
— bab om Loge aa be 1 cary He rr pee he was speaking | accidents happened from mines being laid out in an tesco aan leported with duty pala eokibiaean vereseveee 192 
We ithin bounds when he said that the cost o coals in working the| ner than from an aus i on wig ene “gid BGicccacccccsecces 8,258 seccccccce 16,858 
nts in mine to which he alluded was not less than 15,000/. per eer owners of co a ty Har Be Rare aS ee “~ ald Total .erereeeeee cose 126,872 105,0 
—_ Se OTe baad ae of sy kingdom a the colliery | be the case if mines were laid ons odeperty Futbiod obasoues As regards imports of iron and plates, the totals stand thus:— 
$ orke . dit system, he viewer and manager had to| had been ably referred to in that debate and 2rtain! , } eater ——- 1868, 
deal with the prejudices and passions of people, and, therefore, needed | amount of e + thoy ate, d certainly the greater Imported duty free ...ssesseeeeeeee TOUS SE045 ceceseseee 44,433 
jones I sine soporte coud einen thaw” Wit te diets |hecoad no nda ae esis aed marazers ot colic wee] Hehoed wa ices) Sw cot 
e 8 dat H manager 1AaC : o contend with, he was to be made liable to| as ignorant and as incompetent ; te ‘ agi . . ro. —_— = Sea 
liscuss punishment if anything went wrong. If there was danger in a col- | ing { : ay tego A gee wen penaees. Speen Total «-se-cereeserere 68,205 57,52 
pcr ory Soe eine es had ” sec tage it when his sieaties was wed to canertie Sel okanian ren ia rare Aine Shen on The ied epg A bat feor ae se fe into France in the first eleven 
spirit. called to the matter, he was to be iable to imprisonment under the | mine owners were interested i loyi ager . ; So ee ee ae 
way to Bill, Surely that was a point which woul’ oa mt nayeaedin pel . ners erested in employing as managers the best per- Source of supply. 1359. 1868. 
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affairs are active and sustained, as well for domestic coal as for coal for indus- 


trial pu 


s. The Belgian coal trade also displays much animation ; every- 


where the extraction is developed as much as possible, and the only drawback 


experienced by coalworkers is the want of plant on the railway lines. 
the production of coke is continually increasing ; the demand for this combus- 


tible is also very active. 


At Liége 


It is stated that the administration of the Eastern of 


France Railway has determined to obviate all future compiaints as to want of 


rolling stock by ordering 2500 coal trucks. = 
The French copper market has been rather more feeble, Chilian 


and Peruvian in burs has been quoted at 68/, 8s. to 682. 16s, per ton ; 
ditto in ingots, 74/.; and Peruvian minerals, pure standard, 702. to 
702, 10s.per ton. At Rotterdam the article has been stationary, The 
German copper markets have been dull and sluggish. The aspect of 
the Paris tin market has been favourable, and prices have been sus- 
tained with firmness. At Rotterdam the price has advanced ; some 
disposeable lots of Banca have changed hands at 67} fls. The de- 
mand is, nevertheless, small ; deliveries on Belgian and German ac- 
count have been interrupted by ice, and German consumption was 
provided for at the commencement of the year at 62 fis. to 62} fls. 
The lead markets have been generally quiet; at Rotterdam, Stol- 
berg, Eschweiler,and German lead, various warks, have brought pre- 
vious rates. There has been no great amount of business doing in 
zinc on the German and French markets, 








MINING IN AUSTRALASIA—MONTELY SUMMARY, 


MELBOURNE.—The Australian Diamond Mines Company have, 
since the departure of the last mail, obtained 171 diamonds and’3s ozs. of gold 
from one machine. It is said that the gold pays all the expenses. I yesterday 
saw and had in my hand, inthe shopof Mr. Crisp, the jeweller, the six-carat 
diamond which some months back was sent to Europeto becut. It was returned 
by the last mail, a brilliant stone of the very purest water, but reduced by cut- 
ting to 3 3-16 carats. The consignment of stones by this mail will make up 759 
in number transmitted to England since the company commenced operations. 

ADELAIDE.—A lump of pure retorted gold, containing 130 ozs, 
8 dwts., has been purchased by Mr. Stratford : it was the produce of 67 tons of 
cement, raised from the claim of Messrs. Job Harris and others, Barossa, and 
crushed at the Victoria Company’s Quartz and Cement Crushing Works. This 
is the third clearing up since the machinerystarted, so that already it has been 
turned to good account.—About 4000 ozs. of retorted and smelted silver from 
the Almanda has been recently brought to Adelaide.—At the Talisker Mining 
Company meeting it was stated that the silver-lead afloat (en rowte for England) 
was estimated at 132 tons 14 cwts., and was valued zt 4216l. 14s. 4d. 


AUSTRALIAN MINES. 


YUDANAMUTANA (Copper).—In consequence of the superintendent 
being at the mines, the directors have not received his usual report by this mail. 
Capt. Tyrrell reports, under the respective dates, as follows:—Blinman Mine, 
Dec. 4: [am happy to inform you that there is noalteration in the various lodes 
as mentioned in my last. The stopes north and south of No. 3 winze, also the 
stopes in and south of No. 1 winze, are looking just the same. The lode in the 
winze, north of No. 3, still holds good. Copper ore raised during the month, 
406 tons; smelted, 416 tons; copper made, 48 tons.—Blinman Mine, Dec. 25: 
Since writing my last there has been a great improvement inthe mine. The 
lode in No. 1 winze is still holding good. The lode in the winze north of No. 3 
shaft, in the 55 fm. level (which in future I shall call the No. 2 winze), has im- 
proved very much. In the winze north of No. 3,1 am pleased to say we cut a 
splendid lode of ore; as good a lode as I have seen in the mine. In No. 2 shaft 
the north end is much the same as last reported, also the stopes south of No. 1 
winze belowthe 10. We have hada splendid showerof rainthis week. As this 
last report was made up before the completion of the month, the copper returns 
for December were not included. 

PorRT PHILLIP AND COLONIAL (Gold).—The directors have ad- 
vices from their resident director, dated Dec.31. The quantity of quartz crushed 
during the four weeks ending Dec. 8 was 4713 tons; pyritas treated, 46 tons; 
total gold obtained, 1088 ozs. 16 dwts., or an average per ton of 4 dwts. 15 grs. ; 
receipts, 41397. ; payments, 39161. ; profit, 2237.; deducted from which was last 
month’s debit balance of 213/., and there remained a balance in hand of 107. 
The return for the fortnight ending Dec. 22 1s as follows :—Quartz crushed, 2184 
tons ; yield of gold, 452 ozs. 2 dwts., or an average per ton of 4 dwts. 3 grs. 

YORKE PENINSULA.—The directors have advices from the com- 
mittee of inspection at Adelaide, dated Jan. 5 last, and from the Kurilla Mine 
to the 3d of that month. The following are extracts from Capt. Anthony’s re- 
port :—“ Hall’s Shaft: During the past month this shaft has been sunk 1 fm. 1 ft. 
6 in., making a total depth of 40 fms. 2ft.6in. Throughout the grouna is hard 
and difficult to break, but not so much so as formerly. The slide to the east of 
which ore ground was found at the 35 is met with, and some solid stones of 
yellow ore, by far the best since sinking was commenced, have been found. * * 
The 25, driving west from Hall’s, is now withiu about 2 fms. of Deeble’s shaft. * * 
Three tributers are working west of the winze between the 25 and the 35, east 
of Hall’s shaft, at 10s. in 11., and two others are working the back of the 25 im- 
mediately over the last-named pitch, also at 1°s.in1/.,and each party is getting 
good wages. * * * Two men have been employed driving on a cross branch 
southward at a point about 9 fms. east of Hall's shaft; this branch is 2 ft. 
wide, composed of quartz, mundic, and coated yellow ore. My object in doing 
this is to to ascertain if a side lode exists tothe south. Deeble’sshaft has been 
sunk in a lode during the past month 3 fms, 2 ft., at 12/. per fathom, and the 
yield is 46 tons of ore of (say) 15 percent. At the bottom the ore has made a 
**‘step’’ westward, so that from the east end to the centre of the shaft the lode 
is comparatively poor, while thence to the westend it is 6 ft. wide, allore. * * 
Iam laying open in this part of the property a good mine. Two men are em- 
ployed in search of the lode, about 30 fms. west of Deeble’s, and I have reason 
to believe that after a long search I have come upon theright vein. buta further 
trial is required before I can speak with certainty.’’ The committee state that 
the new township upon the company’s Bon Accord property promises to sell well. 
They do not require to draw by the present mail. 

AUSTRALIAN UNITED(Gold),—The directors have received advices 
from Mr. Kitto, dated Fryerstown, Jan. 3. With regard to the Duke of Corn- 
wall Mine, Mr. Kitto writ * The opening out of the 200 feet level is being 
carried on as rapidly as pos e, and the result of our operations is very satis- 
factory indeed. Although we have nostopes ready—as we have only just struck 
the lode—yon will observe that we have nearly cleared expenses at the mine 
during the past month. The present month (January) will showa profit. Six 
tons of pyrites have been treated at the mills, yielding 8 ozs. 2 dwts. of gold. 
Fully 30 tons will be treated next month.”’ Mr. Kitto reports gold scld Dec. 15, 
59 ozs. 8 dwts. 1 gr., for 2277.4 1.; and gold in hand, estimated Dec. 31, 51 ozs. 
17 grs., Value 202/. 4s.—429/. 8s.2d. On the Central Mine Mr. Kitto writes :— 
** Captain Holman having reported to me from week to week that they were in 
quicksand, and could not get on, I began to feel uneasy, and after visiting the 
mine myself thought I would obtain the ovinion of Captain Lean, the manager 
of the London and Melbourne Company, as also that of Capt. Stephens, late of 























the Alpha Compariy, Taradale, and find the shaft can be properly secured, as | 


also that our prospects are all the brighter in consequence of our difficulties.”’ 
Mr. Kitto encloses copies of reports from the captains of the Duke of Cornwall 
and Central Mines. Capt. Williams, cf the Duke of Cornwall, dated Jan. 3, re- 
ports—“‘I beg to hand you areport of the progress of the mine for the past 
month.—Daukes’s 133 Feet Level: Since my last report we have put a winze 
through from the 133 to the 200 feet level for ventilation.—200 Feet Level: We 
have driven north about 39 ft. in this level, with a flookan in the centre of the 
lode underlying east, which made from the main flookan underlying west. We 
havedriven principally under the flookan for the last two or three weeks, conse- 
quently the quartz has not yielded quite so well as when we were driving through 
the main body of stone, and this proves that the eastern side of the flookan Is 
better than the western; I, therefore, now propose to carry the main drive‘on 
the eastern side, which I have every reason to believe is the best part. I also 
propose to commence stoping after the drive.—South Drive: We have opened 
out 12 feet on this side.—Beare’s Prospecting Shaft: The eastern; cross-cut is 
driven 50 feet from shaft. Before the next mail leaves I hope to be able to re- 
port on the eastern lode. The western cross-cutis in 60 ft. from shaft. I think 
we shall strike Ferron’s reef inashorttime. Thestamps, burning-house, mills, 
&c., are all working satis yrily.”’ Capt. J. H. Holman, of the Central Mine, 
Taradale, reports, under date Jan. 1:—** Since my last monthly report sinking 
has been sadly retarded by our having to go through one of the deepest and 
worst kind of drift sand I have ever seen. The total depth of the shaft is now 
198 feet, and the depth of drift passed through is 16 feet. We have bored down 
in the south end of the shaft, and find we have still 5 ft. 4 in. of fine drift sand 
to gothrough. Owing to the extensive fineness and great depth of this sand, 























coupled with an enormous quantity of water, the ends of the shaft have sunk 
bodily from the rock abont i4in.in the south, and not more than 6 in. in the 
north. All the layers, both of clay and drift, trend southerly in sinking of the 
shaft. So soon as I found the drift was actually coming away from the ground 


we had passed through. and not from the bottom of the shaft, I at once ceased 
operations there, and came up to find out the result already named, and com- 
menced filling up the cavities., After this was completely stopped we went up 
to the rock, and took out a set Of laths allaround the shaft, and puddled it with 
the stiffest clay we could procure, taking up at least nine-tenths of the water, 
an4 which Is now being carried to the bottom In wood shoots; this, too, is, I 
believe, effectually done. We then went about this place some 20 feet. and put 
in two bearers, each a foot square, with theintention of hanging the shaft with 
2-in. iron bars, to ensure its completesafety. If I can get the iron, &., by Tues- 
day next I hope to have the shaft safely hung and centered up, and work re- 
sumed by the end of the week. Iam of opinion, from the nature of the clay 
(which is yellow) found in boring under tne drift, that this will lead us to the 
wash dirt, so thatin all probability before another mail leaves for England I 
shall be able to report the bottoming of the Centfal shaft. At present there is 
nothing materially wreng in the shaft, but to have gone on would have been 
utter ruin. The machinery, &c., works well, and is in excellent order.’’ 
GERALDINE MINE (Swan River, Western Australia).—S. Mitchell, 
captain and manager (Dec. 27) : About 70 tons of galena have been got to sur- 
face since my last (four week )), and 56 tons 7 bags carted tothe port, making 
a total there and in Champlon Bay of 377 tons 10 bags, assuming, as in my last, 
that thethree ships have taken away 500 tons. I am pleased to statethat Todd’s 
part of the mine has improved ; the lode in the present bottom, which is about 
6 fms. below the 33, will yield fully 4 tons per fm., and is letting out a deal of 
water, which is a favourable sign. The lode in Nos. 1 and 2 stopes, south-west 
of this sink, will produce each 5tons perfm. At Mitchell’s shaft nothing has 
been done, consequent on the insufficiency of mining labour; I hope, however, 
to resume the sinking in a short time, and that good results will follow. In 
No. 2, new place, which is about 130 fms. north-east from Habgood’s shaft, the 
lode will produce 2 tons per fm. ; this shaft, for distinction, shall in future be 
known as Punche’s shaft. No. 2,new place, is about 30 fms. further in the same 
direction ; the lodein this shaft will yield 2 or 3 tons per fm., and is improving 
as depth isattained. Thelode in the stope north-east of this shaft is worth fully 
5 tons per fm., but unfortunately we are uaableto get at it on account of water. 
A pump and gear are being got in readiness, which I hope will be complete in a 
few days, when I anticipate getting up a large quantity of lead from this part. 








| angular form, there being no head piece, and the side pleces come together at 
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| thick, and only 4 feet in length—in which the fibre was completelycrushed. Of 
| course, wherever the workings are of a large size the timbers are required to be 


The question of floor Is, of course, of great importance in works of this sort, 
| and if it happens to be of a yielding character it will be necessary to put insole 
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I can assure you this discovery made here has very considerably enhanced the 
value of the property, inasmuch as it is new ground, comparatively speaking— 
in fact, the deepest point is about 6 fms. from surface. You will notice that 
Christmas has intervened since last report, and, of course, has thrown our re- 
turns back a few tons. Our machinery, &c., continue to go on satisfactorily. 

ENGLISH AND AUSTRALIAN (Copper).—The directors have advices 
from Adelaide, dated Jan. 5. The manager, Mr. Hamilton, had returned to 
Adelaide from Newcastle, N.8S.W. The newsmelting works there had been com- 
menced, and would be vigorously pushed forward, Considerable progress had 
been madein the extension of the wharf at Port Adelaide. The quantity of coal 
at Port Adelaide was 726 tons. At the Port works they were clearing up for the 
periodical stock-taking, and had at work only two roasting furnaces and one 
refinery. Since date of last advices no further shipments of copper had been 
made, but there were about 148 tons ready for shipment. 

ScoTrisH AUSTRALIAN.—The directors have advices from Sydney, 
dated Dec. 31, with reports from Lambton Colliery to the 30th of that month. 
The mail having left Sydney before the completed advices of coal sales for the 
month of December could arrive from Newcastle, the usual return of sales for 
the month could not be dispatched by it ; the return will arrive by next mail. 


‘The Ropal School of Mines, Hermon Street. 
Zlbinaliets 


Mr. WARINGTON SMYTH’S LECTURES. 
[PROM NOTES BY OUR OWN REPORTER.] 

LECTURE XXVI.—The greatest care is requisite (said Mr, SMyTH) 
in placing props, as a great proportion of accidents are owing to want 
of skill or to carelessness in that respect. When we recollect the 
various fractures occurring in the structures of the materials to be 
supported, and the joints and divisions which run in all directions, 














the divers ways in which the thrust may come, and the difficulty some- 
times of getting at the point from which it can best be resisted, we 
shall see that no little skilland powers of observation are called into 
requisition, It is, therefore, frequently the rule in collieries to im- 
pose the duty of setting the props upon aclass of men who do nothing 
else, and who exhibit a degree of skill and knowledge hardly to be 


expected from men confined solely to the one article of coal. Again, 
if we look at the nature of the workings of coal seams and ironstone beds, and 
at that of metalliferous mines, whether the lead of the North or the copper and 
tin of the South, we shall see a remarkable difference in this respect. Colliers 
as a general rule are not educated by their experience underground into a 
thorough knowledge of the subject. In metalliferous mines the workmen have 
good ideas as to where the thrust comes from, and how timber should be placed 
to resist it, and the consequence is that these men can be trusted to perform this 
duty, so necessary to their own safety and the success of their work, but as a 
general rule colliers cannot be trusted with their own lives. They are neither 
sufficiently thoughtful nor skilful, and so certain sub-officers are appointed to 
set the timber in largecollieries. They go round to examine the working places, 
and set timber wherever they think it ought to be placed, and the plan answers 
well, except that they are apt to pay too little attention to the men who are 
observant of danger, and call attention to certain places. One of the reasons 
for the necessity of this is that the roof of coal is not only generally apt to fall 
in, but that in certain districts there is a concealed source of danger, which is 
productive of many seriousaccidentsto the men. In such places vast numbers of 
petrified stumps of antediluvian trees exist, which generally have more or less 
of a conical form, and the workings passing under their lower extremities, and 
thus taking away the support from their bases they are ready to fallout on the 
slightest provocation, such as a slight concussion or shock. They often weigh 
many hundredweights, and are frequently composed of whinstone or ironstone. 
A single prop well placed would, probably, suffice to keep them up, but these 
being neglected they come down when least expected, and crush any unfortu- 
nate miner who may happen to be beneath. A careful examination would al- 
most invariably show a rirg, and no prudent man would work under such an 
appearance without setting a prop. Occasionally when overhanging masses of 
this kind threaten a working place the men will not work under iteven when 
propped, and then it is necessary to put inashot, and so remove the danger. I 
have seen 15 or 20 of these rings within a distance of as many yards, and under 
such circumstances the men are exposed to very great risks indeed. Whenever 
a seam has intersections and joints the place is reckoned dangerous, and dealt 
with accordingly, but the concealed dangers I have described often occur in 
hard shales, which seem to constitute a good roof. With regard to joints, it is 
obvious that if they dip away from where the material is cut they will not bea 
source of danger. but rather an assistance, whereas if cut in the contrary di- 
rection they will have a constant tendency to fall, and as we cannot always 
choose the side from which a deposit must be attacked, a proper, careful, and 
unceasing attention to the setting of props is of the utmost importance. 

We will now turn to the securing of the levels, or passages, of a mine when 
more than single props are needed. Where the roof is liable to give way, or the 
sides to bulge in, the simplest kind of timbering which comes into play Is called 
‘**door-post,’’ orin the West of England *‘ durnz.”’ (French, *‘ porte or chasse’’— 
German,‘‘thiirstock”’). This often constitutes a complete framework, and may be 
made of great strength. When several are required to be put in they arecalled 
** sets of timber.’’ The“ durnz’’ has two sides, like the posts of a doorway, 
crossed at the top with acap piece. The leg-pieces are made to slope away to- 
wards the bottom, but the mining engineer must take care that they are put in 
symmetrically. When the pressure is from the top great care will have to be 
taken with the cap-pieces, and they should be made as short as possible, by a 
greater slanting of the leg-pieces. When a sufficientnumber of these door-posts 
are put in, pieces of 214 to 3 in. stuff, lengthways, will probably be sufficient for 
the purpose where the pressure is not very considerable. The thickness and 
strength of both leg-pieces and cap will depend on the nature of the timber to 
be got on the spot and the weight to besustained. If timber has to be imported 
it will generally come squared, but if cut on the spot it will mostly be round. 
In the latter case it is usual to hollow the top of the leg-plece, so as to allow 
the round end of the cap-piece to fit intu it, but caution must be observed that 
the are of the circle is not too small, as in that case the pressureof the cap-piece 
would cause the leg-pieces to split. I have been in mines, and have seen leg after 
leg split, or splitting, and yet no one seemed to be aware of the simple fact that 
the cavity rounded on the top of the upright pleces was smaller than the end of 
the cap-piece placed in it. Work of this kind is admirably performed in Corn- 
wall, and in the Somersetshire collieries. [The lecturer here exhibited models 
of this ronnd door-post timbering, and also of modes in which squared timber 
was joined together.] When the timbering is put in there will generally be 
small spaces above the cap-pieces, arising from the unevenness of the excava- 
tion, and thesealways ought to be filled in with attle, so as to equalise the pres- 
sure, and make it come gradually upon the timbering. 

In the Somersetshire collieries they are in the habit of putting in brushwood, 
or, as they call it, “‘ rice,’’ for this purpose. In dealing with cases of great 
pressure the timbering must be carefully watched, not only for the purpose of 
replacing the wood which may show any symptoms of decay, but from the 
effects of the crushing on the wood itself. I happened to see a little while ago, 
in a mine I frequently have to visit, a cap piece of unusual strength—13 inches 


of unusual strength. Sometimes cap pieces from 10 inches to 14 inches square 
are necessary, and not unfrequently several strengths of timber have to becom- 
bined. There are two or three notable examples in this country of timbering 
on a large scale, which, however, are more common on the Continent, where the 
lodes are often from 20 to 30 feet in breadth. The Botallack and Great Devon 
Consols Mines have some timbering which mining engineers ought really to go 
and see. In the Botallack Mine the lode nowand then bellies out, and thus oc- 
casionally requires increased size and strength of timber, and there is the ad- 
ditional reason that the workings go under thesea, and it is, therefore, extremely 
important that the ground should be keptfrom moving. They havethere heavy 
** stull’’ pieces, from 16 to 18 inches in diameter, and 10 to 14 feet in length, 
strengthened by numerous struts. In another place the timbering takes a tri- 


thetop. The leg pieces are crossed by innumerable struts, and built upon a 
sole piece of 22 inches square, so that a great amount of strength is obtained. 


pieces, either of squared or round timber. Whether these are placed transversely 
or longitudinally will probably depend on the length of the timber obtainable. 
I have been speaking chiefly of vertical pressure, but there are many Cases in 
which the weight bears upon the sides of the levels, and timber must then be 
adapted to meet the difficulty ; and where the ground Is so soft as tocome under 
the designation of “running ground’’ spilling will have to be employed, 2 pro- 
cess which will be described in another lecture. 
The lecture was illustrated by a great number of drawings and models. 


LECTURE XXVII.—The last two lectures (said Mr, SMyTH) were 
devoted to the consideration of the means adopted by miners for 
securing the ground where the excavations are only of narrow widths 
—that is to say, the levels and galleries of a mine, and where at 
present we have looked upon timber as the material by which that 
can be most conveniently effected. I have besides mentioned cer- 
tain cases which present unusual difficulties in the way of making 
the levels safe against breakdowns of the sides orroofs. Inthe case 
of loose or running ground, or in passing through old workings, the 
miners have to resort to what is called “spilling.” This is done by 
the useof “spilling laths ” or “ falls "—(German, “phihle”), No ope- 
ration in mining requires a greater amount of experience, skill, and 
courage than this driving through running ground, for there is always the risk 
in case of failure of the destruction of the whole workings, or at least thecutting 
off of a portion of them at a time perbaps when there are miners employed in 
them, whose lives are thus forfeited if there be no other means of retreat from 
their place of work. The details of spliling are altogether dissimilar from those 
I have brought before you, which depend upon the proper placing of beams or 
stull pleces across the level, with struts, stancheons, leg pieces, or wall plates, 
supported on frames when the ground is available, and in other cases on sole 
pieces, placed transversely or longitudinally, the latter being a question of mere 
economy as to which of the two shall be adopted. These durnzes are placed 
2, 3, or 4 ft. apart, under the circumstances we have already considered, but 
when the ground becomes exceedingly heavy, and the pressure seems likely to 
break into the level, then intermediate “ sets’’ are put in, and that, too, some- 
times so closely together as absolutely to join each other. In such cases the ex- 
pense of timber is a matter for grave consideration, rendering it necessary to 
consider whether it would not be better, and at once and for all, toput in arches 
of brick or stone work. Amongst these methods of employing timber on a large 
scale special forms have been found necessary in the Alpine salt mines, and 
especially when the beds are twisted and contorted, and a tremendous pressure 


contorted formation of the Alpine salt mines are found to be extremely prejy. 
dicial to the timber, and speciai means have to be resorted to for the - 
of strengthening it. Thus the form of an ellipse is found convenient for th 
passage of the men, and at the same time to afford the greatest strength. | an 
not speaking to-day of stone or brick, but’ the woodwork under these circum 
stances is put in by solid pieces, very much like blocks of stone. Theyare dove. 
tailed together, but the joints are arranged irregularly, just as in stonework. 
These methods involve considerable expense, the timber being from 12 to 15 in, 
thick, cut in pieces 5 or 6 ft, in length, and they are, therefore, only Tactical 
where timber is cheap, and carpenters’ wages low. The best results, owever 
are when the timber is cut into shorter lengths, and banded together like 
masonry, and it is then capable of resisting an enormous pressure, the only Ques. 
tion, as I have said, beingthatof expense. Another material employed for these 
purposes is iron, but at present it has not been much used. 

At the last Exhibition at Paris good specimens of rolled iron blocks were shown 
from Prussian Silesia, where iron arches had been put in with success, Their 
form was something like the letter T, the upper part being rounded to the are 
required, and the lower piece being built in, as it were, with attle. In this way 
a secure sort of arch is obtained, and it was stated to be cheaper than stone, the 
cost in a certain mine near Griineberg being 75s. per fathom, while arching of 
masonry cost 120s. _ I do not know how those prices would agree with our own 
but it is an experiment we are likely to hear more of. When the ground wili 
not stand, advance must then be made by means of ‘“spilling;’’ but I will first 
point out some of the circumstances under which it becomes indispensable, Sy 
pose we have a level in which there is a breakage of the cap pieces, and a run 
from above, filling up the level with detritus of all sorts, and if itshonld be soft 
sand, mixed with water, it will be especially difficult to deal with. I was ing 
place of this kind very recently in which the run, although it was in a leye) 
60 or 70 fathoms deep, had brought down the surface of the ground, and madea 
hole like the crater of a volcano. Indeed, there is no telling what the result at 
the surface will be when ground of this sort is once set in motion ; and there {g 
a second great source of danger—the men working below the level where the run 
takes place may be cut off, and unable to escape with their lives. In the cage } 
am speaking of the men made their way to another shaft, but although there 
was no loss of human life the destruction of timber was great, and the excaya. 
tions were filled up to an extent to which, if described, you would hardly be in. 
clined to attach credence. It is obvious, however, that it can be no easy task 
to recover the level, and restore the workings. ‘The removal of the debris would 
not be difficult if the ground would stand, but when such a breakage as this 
occurs the miners have no other resource but spilling. [Mr. Smyth here showeg 
models of spilling in the Ulverstone and other districts.) Thecircumstanceg at 
the hematite mines of Ulverstone were rendered more difficult from the fact 
that overlying the iron ore there is a great mass of alluvial material, like quick. 
sand, and full of water, ready to come down continually, and that with a rush 
so tremendous that the greatest precautions have to be taken in making pro. 
gress through the ground. Again, suppose in driving a level on the lode the 
miners came to a flookan of soft material, where it is obvious that if they con. 
tinue at their old size there will be a run, which will drive out the men, anda 
vast deal of time will be wasted in removing the detritus, for as fast as a quan. 
tity is removed there will be a tendency to fillup the vacuum. If it should be 
under a piece of marshy land at the surface there will be a great danger in such 
circumstances of a run, which will jeopardise the existence of the mine. We 
should scarcely expect this in the granite districts, but in Cornwall there are 
remarkable instances in which it is impossible to advance straightforward to 
the object in view on account of the granite being soft and saturated with water, 
The level is then made to advance in a zig-zag form, turning off (say) to the 
left, when no greater progress can be made forward, and then on arriving at a 
more favourable place pushing on again until obliged to turn off again to the 
left. If we know the ground we are approaching to be dangerous and difficult 
it is indispensable that we should begin to contract the size of the excavation, 
and reduce it to that of a mere trial level. A case of this kind occurred in the 
county of Durham, where it was desired to pass through a bed of running ground 
of a very loose and dangerous character, and in which it was expected there 
was also a good deal of water. Bore-holes were put forward to feel the Way, 
with plugs always ready at the first dangerous symptom to be driven in, and 
then the level would be turned so as to avoid the difficulty. In all such cases, 
and in many others of a similar character, the only chance of carrying on the 
levels is by spilling, an operation which it is obvious from the circumstances 
under which it comes into play requires great care, judgment, and energy on 
the part not only of the mine manager, but of the men engaged in the work, 
In commencing the operation of spilling a row of strong props, with cap 
pieces, are driven in close to each other. The spilling laths (which are from 
5 to 6 ft. in length, and about 4 in. broad, and shaped at the end so as to form 
a sort of trapezoidal pointing) are driven into the ground over the heads of the 
props in an upward direction, from 20° to 30° above the horizontal line to which 
the heavy ground above soon brings them down. ‘These, probably, will have to 
be driven not more than a few inches at a time, but when they are in they form 
&@ protection, beneath which the ground will be taken out, and the sides and 
roof secured with durnzs, probably, orstrong leg and cap pieces. Then another 
row of props is put in, and spilling laths driven as before. The sides, when ne- 
cessary, are done in the same manner, the angle at which the laths are driven 
being less, and thus the level is won, and secured bit by bit. When the ground 
is of the nature of quicksand, or contains a good deal of water, it is necessary 
to adopt special precautions, and to carry out the system with much greater 
nicety and exactitude. For this purpose the method in vogue in some of the 
difficult workings of Belgium is to make the lathe fit close together, and some- 
times to dovetail, but the more usual way i¢ to make them abut upon each other 
without dovetailing. Indealing with extremely difficult ground, the forebreast 
cannot be left open. A case of this kind occurred at the East Wheal Rose, one 
of the richest lead mines of Cornwall. When I visited it there was a difficulty 
at the 100 fm. level to keep the lode from running into the level so as to over- 
power themen. Indeed, the secret of the unusual profitableness of the mine was 
the extreme ease with which the orey material broke away. Whenever a few 
inches were left open a serious run would occur—that is to say, the lode, which 
was formed of a quartzose sand, and very brittle quartz, mixed with water, would 
run in like so much fluid, and fill the level in a very short time with as much 
valuable material as it would take a day to remove. The orey material, there- 
fore, had to be closed out with breasting boards. Advance then was made by 
taking down the breast boards one by one, and removing a portion of the ma- 
terial, putting them up at a further point with a longer strut. As they got to 
the bottom of the face the difficulty increased more and more, till at last the 
sole’? was reached. It was necessary to have plenty of timber all ready at 
hand, and the men had to be extremely alert and quick to get in the next cap 
piece and the fresh set of timber. 

There are occasions in which, in spite of all the precautions taken, these ope- 
rations have failed. When this has happened it is difficult to say whether the 
failure has been due to want of caution, or to the fact that the difficulties were 
greater than the system of spilling had power to grapple with. It must not be 
supposed, however, that spilling is the only way of dealing with such difficnl- 
ties. There are many remarkable cases in which engineering skill has stepped 
in and been successful in devising methods which overcame otherwise insur- 
mountable difficulties. The Thames Tunnel was a case of thiskind. Mr. Tre- 
vethick, a Cornish mining engineer, had driven a tunnel under the Thames by 
simply adopting the modes of working in mines, and making the drift of small 
size; but that was not large enough for practical utility. The work was after- 
wards undertaken by the elder Brunel. He met with almost insurmountable 
difficulties, and in spite of all his precautions the work was repeatedly swamped. 
His greatest obstacles arose out of his attempt to carry the tunnel at its whole 
height and width at once, the dimensions being no less than 38 ft. wide by 22 ft. 
high, so as to have two roadways. This would have been comparatively easy 
in many kinds of rock, but he had to deal with soft sand, gravel, marl, and clay. 
He succeeded, however, by constantly breasting up the front of the excavation 
by a strong shield of iron, divided into three stages, and also by vertical ribs, 
by which each stage was subdivided into eleven smal! cells. The men worked 
ateach of these cells separatively and simultaneously, and having advanced 
them 4or 6 inches at a time, each closed up his ground, and the walls and roof 
being secured by masonry, the shield was pushed on by means of screws, and 
the whole structure was advanced in this way inch byinch. The system of 
opening only a small space at once Is the best that could be devised, for in all 
tunnelling it is found that there are dangers which can only be safely encoun- 
tered by that method. It falls to the lot of miners frequently to have to open 
out larger spaces than usual, and the great secret of safety and success in heavy 
ground is to open out only a small portion at once. It is usual in such cases to 
drive a small drift ahead through the ground, timbering tt for safety; another 
drift is then driven at the top, with great caution, if the ground is movable, 
and then other portions opened, and at length united. One or two very re- 
markable cases of this kind oceurred a few years ago in the coal fleld of Northern 
France and Belgium, In the Commune of St. Vaast, a level for a colliery in 4 

lece of ground of this nature was commenced In 1747, and In 1843 {t had only 

een advanced 150 metres. Of course, it had not been worked at the whole of 
that time, but every now and then the attempts had been renewed. The ordi- 
nary method of spilling appeared to fail, and to be quite unequal to contend 
against the special difficulties of the case. Between 40 and 50 metres of sand 
had to be removed for 1 metre of advance, and the water besides, so that the 
failure was not so very wonderful after all. At length in 1844 an eminent én- 
gineer was called in, named M. Durieux, who devised a new method, which 
proved successful. Instead of attempting to extract the sand, he pushed it 
aside, and forced the level forward through it, and thus the runs which were 
so ruinous before were prevented. M. Durieux’s modus operandi was to fill the 
whole of the face of the working with pickets made of oak without knots, 4in. 
or Sin. thick at the top, and tapering toa point. The pickets were driven 8 
few inches at a time into the ylelding material, the heads of the pickets touch- 
ing each other, and completely filling the whole space, except such interstices 
as would be formed by a number of irregular circles placed in juxta position. 
Through those interstices some of the material oozed, but the advance was at 
the rate of 1 metre to 2 metres of material to be removed, and the success was 
so great that as much was done in a single year as had been done in the whole 
of the previous century, and, in fact, the object was accomplished. Since then 
several other important pleces of work have been carried out in the oom ae 
ner, and the levels ultimately secured by stone work. At Anzin, for the Vieille 
Montagne Company, by Victor Simon, it has been done in a rich deposit of -_ 
mine, where, instead of driving the pickets by hammers, a swing beam, or bat- 
tering-ram, was used. Such are the methods employed when the ground 1s . 
difficult that ordinary methods cannot accomplish the security of levels. = 
pushing aside the detritus, rather than removing it, must give a great adva 
tage for ultimately securing such ground with an elliptical arch. 





INIVERSITY COLLEGE HosprraL.—The annual dinnerin aid of the 
funds of this charity took place at Willls’s Rooms, St. James’s, on Wetame? 
evening, and was very numerously attended. Alderman Sir James Clarke ~ 
rence, Bart., M.P.,occupted thechair, and in proposing the toast of the a _ 
—Prosperity to the Hospital—pointed out the large amount of benefit tha ee 
been conferred upon the poor by the hospital, and the importance of mainté = 
ing such establishments for the education of the medical profession. sae Mine 
ceedings were enlivened by the performance of some excellent music 4 
choir of Mr. Schubert, the director of the Schubert Society. Subscriptions ao 
announced by the treasurer exceeding 10001., but, unfortunately, the rarer 
has still a large and constantly increasing debt, which it is hoped, const ~ 4 
the amount of good effected by the institution, all will use their best effor aad 
aid the executive in diminishing, as well as to enable them to further ¢x 
its asefulness. : ‘s 
LONDON GuNERAL OMNIBUS CoMPANY,—The traffic receipts f0 








is thereby produced on the timber; and so in the Ecton Mine, North Stafford- 
shire, leg pieces are required of enormous strength. The broken strata in the 





the week ending Feb. 20 was 81491. 15s. 10d. 
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TANGYE 


BROTHERS AND HOLMAN, 


10, LAURENCE POUNTNEY LANE, LONDON. 
CORNWALL WORKS (TANGYE BROTHERS), BIRMINGHAM. 





TANGYE’S 
Patent High Speed Regulating Governor Steam Engines. 


These Engines have been adopted by Her Majesty’s Government for use at the Royal Gun Factories. 












































. r Re OE COI bai asin seccisnsceeseenscscebojagnaceivecconssysestobaanoesne’ A B Go 1.5 BiG} & J 5 + - 
NEW DESIGN. ~~ ~ = | | a EVERY ENGINE 
Nominal horse-power ............cccsessesececeeceesencsesccsseeeenseesscusteeees One| Two | Three) Four} Six Eight} Ten | Twelve 
1 . a | | Tw TaN h 
FIRST-C LA SS WORK, Price of Engine, with Governor and Feed Pump ........cseceesseereress €20|£27 10) £35 £40 | £60 | £80 £100 | £120 W ELL TESTED 
SIMPLE. STRONG Price of Engine and Boller, with Fittings .0.....ccsssscece...e.0+s.00--«.| £48) 256 | £84 | £96 | £135 | £168 | £205) £235 | BEFORE LEAVING 
* Diameter of Steam Cylinders, in inches ............-+csseeeeeceseeeeesanees | 3 4 | 5 | 6 | s | 9 | 10 | 12 
ap awe cleeebecel | THE WORKS. 
GUARANTEED. Senet ae Minnie, Oui MONE sic ses ter ssitsesssescncinsninintorrennenersenie lel 8 1 | 12 | 16 | 18 | 20 | 2 ORKS 














THE 


NOTE. 

Each one is carefully tested with 
Steam and Water before leaving the 
Manufacturer. 

In case of special quotations, the 
following particulars are required— 
viz. : 

Pressure of Steam in Boiler. 

The number of Gallons required to 
be lifted in a given time, 

And the height of Lift from level of 
water to the point of delivery. 

In ordering, state the purpose for 
which the pump is required, to en- 
sure suitable valves being sent. 


NO FLY-WHEEL, CRANK, GOVERNORS, CONNECTING 


“SPECIAL STEAM PUMPS. 


NOTE, 


Requires NO Shafting, Gearing, 


Riggers, or Belts. 
All Double-Acting. 


Works at any Speed, and any Pres- 
sure of Steam. 


Will Force to any Height. 
Delivers a constant stream. 


Can be placed any distance away 
from a Boiler. 


Occupies little space. 





Simple, Durable, Economical. 


‘ROD, GUIDE, OR ECCENTRIC. 


Supplied to H.M,’s Arsenal and Dockyards at Woolwich, Chatham, and Devonport, also for use on board H.M.’s Ships, Hercules and Monarch. 
FORTY THOUSAND GALLONS PER HOUR IS BEING RAISED 40 FEET HIGH AT Mr, McMURRAY’S PAPER MILLS, WANDSWORTH, BY THE “SPECIAL” STEAM PUMP. 





PRICES OF THE “SPECIAL” STEAM PUMPS. 





Diameter of Water Cylinder ......... 





Diameter of Steam Cylinder .......... 


--inches} 2} 3 4 | 4 | 6 6 7 7 7 3 8 8 8 10 10 12 |12/|14/16 | 24 
--inches} 1} 1} 2 1 3 4 6 5 6 7 4 6 7 s 6 7 8 |10|12| 7} 10 
..inches| 6 9 9 | 9 | 12 | 12 | 12 12 | 12 12 12 | 12 | 12 12 | 12 | 12 18 |24| 24/24 | 24 
tea teeeee 100 | 100 75 | 60 | 50 50 50 50 50 50 50 | 50 50 50 50 50 85 |—|—|—|— 
inenins 310 | 680 | 910 | 2900 | 1880 | 3250 | 7330 | 5070 | 7330 | 9750 | 3250 | 7330 | 9500 |13,000/ 7330 | 9500 13,000] — | —|—|— 
vapeiendi £10 | £15 | £20 | £30 | £80 | £40 |£47 10) £60 |£52 10 £57 10 £50 | £55 | £65 | £75 | £70 | £80 | £100/— |— |— | — 




































































IF BRASS LINED, OR SOLID BRASS OR GUN-METAL WATER CYLINDERS, WITH COPPER AIR VESSELS, EXTRA, ACCORDIN TO SIZE 
Any Combination can be made between the Steam and Water Cylinders, provided the Lengths of Stroke are the same, thus—8 in. Steam and 3 in. Water, or 


10 in. Steam and 3 in. Water, adapted to height of lift and pressure of steam, and so on. 





TANGYE BROTHERS & HOLMAN : Offices & Warehouse, 10, Laurence Pountney-lane, London, E.C. 
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GWYNNE AND CO., ENGINEERS, 
ESSEX STREET WORKS, STRAND, LONDON, 


Fig. 142. Fig. 22, Fig. 134. Fig. 43. 








Fig. 144.—Vertical Engine, all sizes, from 2 to 20-horse power. Fig. 22.—Combined Pumpin i : . ; : . 
I . pane, . . g Engine, all sizes, ob — i i 
Fig. 146.—Horiazotal Engine, from to 100-horse power. ee 1 hee | ee oe ee 
Fig. 142.—Portable Engine, from 24 to S0-herse power, P Fig. 85.—Deep Well Pumping Engine, all sizes, Fig. 84.—Double-acting Vertical Pousieg Engine ys 
Fig. 40,—Gwynne and Co. 8 Combined Stationary Pumping Engine. Fig. 134.—W ater-wheel Pumping Machinery. Fig. 106 —Gwynne and Go ’s Im saunk Peas oy Pum 
Fig, 139,—Turbine Waterewheel, from 1 to 300-horse power, Fig. 36.—Gwynne and Co,’s Patent Syphon Drainage Machinery. | Fig. 43.—Wind Power Pumpin ; Machiner : “ 
f ; : Fig. 95.—Horse-power Pumping Machinery. 8 . 43, ping } y. 
Steam Engines of all kinds and sizes, Hand and Steam 5 Engines, Water Wheels, Hydraulic Lifts, Cranes and Jacks, Steam und Water Valves, Hydraulic 
in Gin ; cs — Es esses, Sheep Washing Machinery, &c., &c. 
ist of Centrifugal Pumps, two stamps. lustrated Catalogues of Pumping Machinery, six stamps. Large ; od C ; ; ’ 
asa . mle 2 dag ap a Tig : , > 8 8. ge Illustrated Catalogue, with many Estimates, &c., twelve stamps, All t free, 
GWYNNE and Co, have recently effected a considerable reduction in their prices, being determined to supply not only the best but the p fares Pumping Machinery ro the me . 


GWYNNE AND CO., 


HYDRAULIC AND MECHANICAL ENGINEERS, ESSEX STREET WORKS, STRAND, LONDON, W.C. 


 GALLOWAY’S 


PATENT CONICAL WATER TUBES FOR STEAM BOILERS. 


(7) 














The above TUBES are made with such an amount of taper as will allow the bottom flange to 
pass through the hole in the upper side of the boiler flue, which renders their introduction into 
bat veg A a he — operation, and with the following advantages :— 
1e POWER of the BOILER is CONSIDERABLY INCREAS JES 
MATERIALLY STRENGTHENED. eT ae ere ee 
The CIRCULATION of the WATER is MUCH IMPROVED, and UNEQUAL EXPANSION 
with its attendant evils, PREVENTED. 
LIABILITY TO PRIME IS LESSENED. 


ries 





These Tubes have now been in use upwards of fourteen years, and above 50,000 are in work in 
various parts of the country with the best results, 
They can be fixed by any boiler maker, but can only be obtained from the Patentees, 


W. & J. GALLOWAY & SONS, 
ENGINEERS AND BOILER MAKERS, 


MANCHESTER, 


oes ee — _- Makers of Wrought-iron Parallel Tubes, 40s. p. cwt. 


Section of the “ Galloway ” Boiler, showing arran 
yt the same MANUFACTURERS OF THE WELL-KNOWN 


ment of back flues, the furnaces being of 


construction as in the common two-flued boiler, - 
“GALLOWAY BOILER, 


AS PER SKETCH ANNEXED. 


UPWARDS OF TWO THOUSAND OF WHICH ARE NOW AT WORK. 


BOILERS OF ANY DIMENSIONS, UPON THIS OR ANY OTHER PLAN, CAN BE DELIVERED WITHIN A FEW DAYS FROM RECEIPT OF ORDER, 











— =? at Fl - . = : 
ection of Cornish Boiler, showing application of 
the “ Galloway ” Tubes, 


STEHAM ENGINES OF EVERY DESCRIPTION. 


General Millwrighting.—Aydraulic Machinery.—Polishing, Grinding, and other Machines for Plate Glass. 


LEAD ROLLING MILLS AND PIPE PRESSES. , CAST AND WROUGHT-IRON GIRDER BRIDGES. 
HALEY AND OTHER LIFTING JAC <S, BOILER RIVETS, &.——SCREW BOLTS, STEEL PUNCHING BEARS. 
Tools, &c., &€¢. 


Shearing and Punching Machines Bending Rolls, and every description of Boilermakers’ 





— 








“CHAPLIN’S PATENT STEAM ENGINES & BOILERS. }} 


(PRIZE MEDAL, INTERNATIONAL EXHIBITION, 1862), 





The ORIGINAL combined Vertical Engines and Boilers, introduced by Mr. fig. 
i CHAPLIN in 1855. Each class kept in Stock for Sale or Hire. _ yan 


STEAM CRANE, 


> 
—- 


STATIONARY ENGINE, WIMSHURST & CO., ENCINEERS, 
OFFICE: 117, CANNON STREET, EC. WORKS: REGENTS PLACE, COMMERCIAL RO 

) eet JOHN AND 
4 ; PATENTEES. 


ROBEY AND COMPANY, LIMITED, we (ESTABLISHED 1770.) 
Psxcphes 2 Sq MANUFACTURERS OF EVERY DESCRIPTION OF 


ENCINE ERS 7 LINCOLN. oavene FLAT AND ROUND WIRE ROPES 


Fi tNT PORTABLE 
PATE ; . From the very best quality of charcoal iron and steel wire, 

T NG / V ND I (5 ni I (GG J 7 PATENT FLAT AND ROUND HEMP ROPES. 
AU Li - AN D \ [ IN ~ EI IN E, HIPS’ RIGGING, SIGNAL AND FENCING STRAND, LIGHTNING CON- 
WITH DUCTORS, STEAM PLOUGH ROPES (made from Webster and Horstall - 

patent steel wire), HEMP, FLAX, ENGINE YARN, COTTON WASTE, 
PATENT DRUM WINDLASSES, TARPAULING, OIL SHEETS, BRATTICE CLOTHS, &e. 
FOR MINING PURPOSES, UNIVERSE WORKS, MILLWALL, POPLAR, LONDON. 
UNIVERSE WORKS, GARRISON STREET, BIRMINGHAM P 
o. Want P P “a P ] . OF FICK No.5. LE iN 4L 8 EET, LONDON, E.C. 
This Engine is specially commended to Mining Engineers and others, as CITY OFFICK No.5. LEADENHALL STREET. LONDON 
s adoption— H ALF A MILLION HAS BEEN PAID BY THE 
lage along inclined drifts is easily and cheaply effected. RAILWAY PASSENGERS’ ASSURANCE COMPANY 
enenne sinking new & ig , educ »j a AS 
rpense of sinking new shatte 2 greatly reduced, neither founda-| spun saTION FOR ACCIDENTS OF ALL KINDS 
ions nor engine-house being requirel. : . (RIDING, DRIVING, WALKING, HUNTING, &e.) 
It is available not only for winding, but for pumping, sawing, &c.—a| An annual payment of £3 to £6 5s. insures £100 at death, and an allowance at 
great desideratum at a large colliery. the rate rf ae per works Son Salary. sion vain 
It can be very quickly removed (being self-propelling), and fixed in any For perticulars, apply bo Se Meents, or at the way Stations, 


desired position, ICES,—¢4, CORNHILL, and 10, REGENT STREET, LONDON. 
ora ro WILLIAM J. VIAN, Sets 


AD EAST, LONDON, E. 











— 





Prices and full particulars on application as above, and also references to) ———_ — —— : 
iew : Engine i cece rork ne by. C > London : Printed by RICHARD MIDDLETON, and published by Henny EN 
vie w the Engine in successful work near Derby, Carnarvon, Haverfordwest, (the proprietors), at their offices, 26, FLERT STREET, E.C., where all commu 
Darlington, and other places, _ nications are requested to be addressed,—Feb, 26, 1870, 
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